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My dkar Milman, 

Had our mutual frioud Lord Macaulay 
hcoii yet alive, I slioiAd })robably have sought to 
inscribe to him the volume I am now publisliing. 
Will }a)U permit me to ask you, as oiu; of those 
to whom he was most warmly al^jiched, to give it., 
in his strtid, the sanction of your name ; and to 
acce])t this .Dedication as some slight memorial of 
our long friendship, Jis well as of my admiiation 

oti those' various writings with which you have; 

• 

enriched Faiglish literature. 

Ever yours allectionately, 

11. lIoiXAiVI). 


'PiiK Very Hf.v. the Dean oi- St. J’aul’m 




PREFACE TO SECOND EDITION. 


A nother edition of these Essays being called for, 
I have carefully revised the whole volume, and 
particularly the scientific ailicles ; making such ad- 
ditions as seemed desiral)le for the more comydetc 
elucidation of the subjects under revie\y. It is a 
striking proof of the lupid advaiu'ement of physical 
science, that even in the short interval of two months 
since the first edition was published, discoveries have 
been made known which no scientific record could 
rightly omit to notice. ‘ The addition of a few yiages 
has enabled me, either in the text or notes, to adveirt 
to the more remarkable of these discoveries. I should 
gladly have dwelt much longer on them (as upon many 
other instances of the progress of physical knowledge), 
had not the original plan of these articles restricted me 
to those more general views, of which I have .spoken 
in the preface to the former edition. To this preface 
I may perhaps be allowed to refer the reader, in ex- 
planation of the circumstances under Avhich they were 
written, and the objects they were intended to fulfill. 


Jvhj 15, 18C2. 
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will be* sc*(iii to have ri^iatiuii to tlie progress and 
actual state of the [diysie^al sciences. Written with 
the (object of such illustration, they will, I trust, be 
read under tlu* sanu.* vi(?w ; — that is, not as formal 
treatise's on tlu*^:e several subjects, but as general out- 
linens, elenoting the ne*w methods and sjhrit e^f meKlern 
r(ns(*ri.e:h ; tlie* more* iveent and remarkable eliscoveries 
in e*ach science* ; and those* mutual connee’tions of all, the 
kiK)\vl(*el^e‘ of whie'h is amoiiLT 'die higlu*st attainments 
of man in his stiiely e)f the natural worlel around him. 

Til tlu'sei Artie*le*s, more* purely scientilie*, many alter- 
ations have* l)ce‘n re'ciuircel ; — ])artly fremi the rapid 
growth e>r physical knowledge* since tlu*y W(*re first 
publisheel; — jiartly from the collecte*d f )rm in wliich they 
ne)W appe*ar. Various adelitions have bce*n maele^, either 
in the text or l)y notes, to re‘me*dy deficiencies from the 
forme*!’ cause*;: — many omissions also, to obviate tlie 
repetitions whie*h e‘oulel scarcely be avoided in papers 
writtc'ii at diirerent times, and for diflerent Eewiews. 
To meet the* same roepiirements, I have* further, in seve- 
ral cases, transferred ])e)rtions of one article te^ another ; 
or even taken })arts from essays not included in this 
volume. A few anacJironisms will probably still be 
found ; but nemo such, I trust, as can create error or 
embarrassment to the reader. Certain repetitions also 
may be noticed (as with regard to the influence of 
the Atomic doctrine on Modern Chemistry) ; but these 
will be seen to depend on the particular object of the 
first Essay, which, treating of pliysical science at large, 
necessarily took its illustrations from the several branches 
of science composing this great wlude. 
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The topics actually discussed in those papers are so 
various, that it has not seeiucd ncodtid to place them 
in tlm order of their original publication. Nor have I 
attempted other arrangement than that of bringing 
together, dn one or two ciises, those which have some 
slight alTinity of subject. 

I have already avowed a certain feeling of ])ei!(f5Iial 
inten.'st in many of these Essays, from their associa- 
.tion with various scenus and incidents of travel, and 
with some localities which belong to the history of the 
world. This interest I cannot expect to convey to others, 
and the papers must therefore rest on whatever value 
they may themselves happen to possess. It would be 
false modesty not to mention tliat I have been asked to 
publi.sh them thus together, by several persons whose 
opinion I have every reason to respect. To one of 
these — a dear friend, and, in later years, a family con- 
nection — I sliould probably have ventured, had he 
happily still been living, to dedicate this volume. Yet I 
miglii Avell have hesitated to do so, from the fear of 
provoking a comparison with those admirable Essays 
he himself contributed to the ‘ Edinburgh Eeview ; ’ the 
volumes containing which form one of the precious 
bequests he has made to the language and literature 
of his country. 
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ESSAYS 


SCIENTIFIC AND OTllEK SUBJECTS* 


THE I’ROCiEESS AND SPIRIT OK PlIYSirAL 
St:iEN(’E.* 

[Ei)iNnru(;u Devikw, Ji i.y 

A lmost every a^e of liiiman liistory lias either ^iv(‘U to 
itself or rec('iv(‘(l from posterity, some <'pit hot markiiijjf, 
^^hetller truly or fancifully, its distinct iv(.* place in thenrords 
of^the world. It would he easy to find and to a[)ply many 
such epithets t«> the remarkahle period in which our own lot 
is cfist ; ahoiindin;^', as it docs, in characteristics which <lis- 
tinj^uish it from any that have »*ver ^one hc'fon;. One, which 
we cannot douht that our own posterity will adoyit, inasmiujh 
as it afiirms a fact (Mpially obvious and certain, is, that we are 
living in an a(je of tiunsJdori; — a p(*riod wh<m changes, 
deeply and permanently affecting the whole condition of 

* 1. I'lssaj/s on the Sj/irit of the Indnvitve VhtluHoyliy^ the. Unity of Worlds, 
and the Phdosophy of Crenttnn. J>y file Kpv. itadon I’owcll, AI A., E. K S , &<*., 
Savilian Proffs.sor of Gcoim tiy in tlio University of Oxford. Ijondoii, IHnti. 

2. The Cu-retntoui of Thyisieal Forets. By W. JI. Orovo, Q.(J. M.A , 
F.K.S., Thinl Eclition. lx»ndon, 18 .j5. 

3. On tto Const rent tun of Force. Bj Proft-ssor Faraday, U-C.L., F.R.S.,itc 
4. Kiisuys fruni the F.duihurtjh ttntl Qnartt rly Ji’eriews. By Sir John i'\ VV. 
IIi-rMclK-l, Bart. K.lf. lA)iidon, 18.>7, 

5. Sontos : an Attempt Ot demonstrate fi Central Physical Imw in JS’nffre. 
London, 1866. 
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mankind, are occurrin«^ more rnpi<lly, jis well as extensively, 
than at any ]>rior t iiiie in Ininian history. Th(‘ fact is one 
whieli li(‘s on tlie very surfac(‘ of all that we sec in the Wi)rhl 
aronnd us. No man of common und(*rstanding, even in the 
narrowest circle of observation, hut must mark the continual 
shiftin;^ of tilings hefor(‘ him; reversiiiLi;*, in many castes, tin* 
ivaxims an<l usai4'<‘S uln<]i are the inheritance of centuries, 
and alt(*rin;j^ in a thousand uays the prtsent conditions of 
material and social lif<*. d'h(‘ philosophic’ who looks from a 
hii»h<*r level, and upon a more uistant horizon, dis (cms in 
these chan;^<*s a wider and more lastinj^ intliucice. Kc s(‘es 
that they iitvolve the ri'lations of rac<‘S and communities of 
men over the whoh* face of the ^lohe ; and that they are 
d(‘stiu<*d, sooner or lati r, to ohlit<*rate many of those divic- 
sities and lines of (henarcat ion, whieh, liowever orii^inallv 
[U’odliced, sei-ined almost to dissever the sp<*cies, in the con- 
trast of human existimce they aiford. Hi* takes further not-* 
of what is the j^ri’at a.t;*ent in this and other changes, that 
\vond(*rful proi^rcss in physical philosophy, which has ])la(*ed 
new powers in tin* liands of man - powers transcending- in 
their slran^eni'ss and grandeur the wildest fables and dreams 
of anti<[uity, and the etfects of which are already felt in 
every part of the habitable earth. He sees the march of 
discovery continually going on; new paths opened; mwv 
instrunumts and nu*thods ot r(‘searcli brought into acti<jn ; 
and new huvs evolved, giving connection and combination 
to the facts and phenomena wliich unceasingly accumulate* 
around irs. 

Closely, or even necessarily, connected with the changes 
last ilenoted, is the topic to which, as suggest(.‘d by the xvorks 
before ns, we w^ould especially invite the attention of our 
readers. We allude to the concurrent changes taking plac e 
in the spirit and scope of ph3^sical philoso^diy at large; 
scarcelj^ loss remarkable in their nature and influence than 
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t]i(‘ (Hscovorios in wliicli they originate, and by which they 
art‘ sanctioiu‘d. ^Modern science, in its dealings witli the 
great physical powers or ehnnentary forces wliich pervade 
the material world, has been led, or even forced, into a bolder 
fnnu and ipethod of cncjuiry. Indnctions of a higher class 
liave ]>cen reached, and generalisations attained, going far 
lH‘V<>nd thos(j subordinate laws in which science was fornu'^'W 

I# 

satisticd to rest. Kxpt'riment and observation, as the agi'nts 
in ac(|uiring knowledge, must always to a certain extent be 
alikt‘ in their obj(‘cts and im‘thods of pursuit. Hut the ])re- 
cisioii and retiinmnuits of modern exp(u*iment — partly duo 
to gn‘at(T pt'rb'ction of instruimaits, partly to the higher 
principles on wliich (*n(|uiryis based — strikingly distinguish 
it from that of any antiaaor time. With every allowanci* for 
illustrious ( xceptions, it is imjiossible to make the compa- 
rison, and not to se(i that the ])hysical r(iS(*arch(‘s of our own 
day have a larger .sco]>(* and mon* conn(‘ct(‘d aim than h(‘r(‘to- 
fore; - that (‘\p(‘riment. is no longca* tentative nu'rely, but 
Miggested by views which strcitch lieyond tin* imnn*diate 
result, and ever h()ld in sight thos^^ gmuTal laws which work 
in the universe at large. Nor is any power so gained 
permitted to be dormant or inert. If thought suggests 
experinuuit, experiment ministers fresh materials to thought ; 
and the phil(Kso])]i(.*r working boldly with the in^w forces at 
his command, and under the guidance of hypotheses which 
extend to the very confines of human intelligencii, obtains 
results which almost startle the imagination by the inroads 
they s(*eni to make on the mysteries beyond. When flying 
along the railroad at forty or fifty miles an liour, with a 
slender wire beside us, conveying, with speed scarcely measur- 
able, tlie news of nations, tlie demands of commerce, or the 
fati s of war, we have an example (though few estimate it 
fully) of those mighty attainments wliich bind to do our 
bidding, elements before unknown or uncontrolled by man, 
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and wliicli ^ivc; certainty of other and similar attainments in 
time yet to c*(nrie. 

Admitting;- that hypothesis, and tliis often of adventurous 
kind - the ^<iniinl j<U‘tus liher'" — Idends itself largely witli 
the rec(‘nt [iro/^ress of ph}>ieal science, we would in no way 
im|)ii^’n this powerful instruimuit and aid of r(*searc]i ; the 
i^^i^of whicli, under due limitation, is justifit‘d ecpially l>y 
reason and (‘Xp(‘rienei‘. In all empiiries of this nature, ex- 
e<‘j)t thos«‘ strictly mathematical, certainty and conjt^cture 
necM ssarily and clos(‘ly commin<*le. fhe specidation or bare 
analo;»y of one day becom(*s the scientific induction of the 
n(‘xt ; and (‘veii wlnu’i^ hypothesis is not thus ha])pily fati'd, 
it still has often hij»'h value as an interpnder and provisional 
^uid<‘ to tlu‘ truths souj^lit for. All sciences, and very esjje- 
cially those of optics, (‘luMuistiy,and t*U‘ctricity, furnish notable 
instanci‘s to this cdfect ; and have rescued hypotluisis, in the 
philosophical s(‘ns(‘ of tin* term, from tin* re])roacb which it 
was (UKU* the fashion to (*ast upon it. Sucli vindication, liow- 
ev(*r, aff(»rds no ‘sanction to that spirit which jnislies mere 
sp(*cuIation tar in advance of exp(‘riment and <jl)servation, 
and adventures rashly into Helds not prepared for human 
culturt*, it inde(*d ever accessible to it. Kccentric theories 
of this kind, the produce of imperfect knowledi^e or illogical 
understandinc:, will ever be found in the patli of science; 
p(‘rplexinj;*, it may be, to those wlio loosely follow it ; but 
disappt‘arini'- one after another, as truth pursues its steady 
course amidst them. The mysteries of organic life, ap- 
proached with caution by the true philosoplier, are an es- 
pecial seduction to these framers of new systems ; — systems 
which it becomes easy to coin, under shelter of a vague 
phraseology, and aided by tlie very obscurity of tlie sub- 
ject with which they deal. 

While speaking thus generally on the spirit and methods 
of modern science, we may notice the fact, that there is 
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siarct'ly one of the lej^itimate hypotlieses of our own time, 
or even any great law founded on the soundest inductions 
from experitnent, which is not prefigured in some way, more 
or less distinctly, in the philosophy of former ages. Wo 
might, had. we space for it, give many curious instances of 
tliese anticipations; and assign reasons -why they should espe- 
ciallv he found in the more recondite parts of philosoph3«^ 
suoli a? tlu‘ origin of matter, the qualities and coinbiiuitions 
of atoms, the t}u‘ories of space, etlit'r, forces, — trans- 
cendental (pit'stions whicli ]h*ess themsedves upon the tliouglit 
of tlu‘ metaphysician, as well as of the naturalist and mathe- 
matician, in cont(‘mplating the plumonnaia of the universe. 
The astronomy of tin' (ir(‘(‘ks inchn'd, (‘ven unaided by the 
tel(‘Scope, went lieyond all other science of th(i time; and 
tlie great names of Aristotle and ArcluiiK^des stand out. in 
anticpiity as nnm who kiu*w the valuer of (‘xact ohscTvation 
and exi)(*riinent in the study of nature. Ihit it was chi(‘fly 
tlirougli the Jivt‘iiues of thought and sp(;culation, litth^ aided 
hy^i‘Xperiment or systematic researclj, that the subtlety of 
a few rare spirits in each early age came upon tins traces 
<»f physical truths, whicli imxhTii science has approached by 
more* certain roads, and made th(^ lawful prize; of inductive; 
rese*arch. What then were hut hasty and transient glane es 
into these profound parts of philosopliy liavo neiw become; a 
steady insight into the great* physical laws under which are; 
emhejdied all the plH*nomena of the natural world. 

We have placed at the head of this article the titles eif 
several recent works, well fitted, by their various Tn(;ri<s and 
by the eminence of their authors, to illustrate tlie view we 
have briefly given of tlie present aspects of physical philo- 
sophy, as well as to indicate those future prospects of science, 
whch may fairly be inferred from the spirit in which it is 
now pursued. We might largely multiply the number, were 
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WO to include even a small proportion of the systematic or 
elementary works; — (he lectures, memoirs, and addresses to 
Hchuititic bodies — or (he articles in periodicals, wliicli, under 
the influence of this m^w vij^our of en([uiry, and the practical 
y)opulari(y of many of its topics, have opened thejr pages to 
iritiiit th(i d(unand for more familiar information than scien- 
treat ise.^ can afford. 1'hese topics, in fact, include not, 
only the sciences treating of the simpler inorganic conditions 
of matter, and tin* elementary forces (heat, light, electricity, 
gravitiition, and chemical affinity ) which act upon the material 
world; — but also animal and vegetable physiology in their 
wliohi (‘xteiit, and those* wonderful laws of organic life, con- 
necting matter with vitality, instincts and intelhict, under the 
iiumberh‘ss I’orms and spcM-ies which an* placed before us for 
our conteunplation. In surv<*ying this vast field of natural 
kiKovh'dgt* for tli(‘ purposes just indicated, we must 4)f neces- 
sity limit ours(*lves (o a broad outline*; then*by forfeiting in 
some [Kirt (he interest which ])elongs to the familiar illus- 
trations of e*ach particular science*, hut gaining in compen- 
sation a more* comprt'hensive* view e)f the relation hetwee‘u 
the eliftereut seit'nce^s and e>f the)se great discoveries in all 
which are* e*v(*r tenuling to bring them into closer connection 
and snhjt'ction to common laws. We need scaree*ly dwell e)ii 
(he importance of such ge*neral views, and their influence on 
the spirit anel progress of physical philosophy. We shall 
have occasion immediatedy to illustrate it, in speaking of tlio 
(efforts made by some of the most eminent men of science 
of oiir day to give concentration and unity to classes of 
plu*noinena lutherto regarded as having no co-relation or 
common principle of action. 

We do not undertake tx) analyse in detail, or even to 
notice, all the works before us. To one of them, liowever, 
the Essays of Professor IBadeu Powell, we must refer, as ex- 
poimding more distinctly than any other, that present spirit 
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i\nd scope of physical science to which we have just alhuietl. 
In the first of these Kssays, ISIr. Powell descrihes the doc- 
Iriiios lie advocates under the titles of " Unity of Sciences/ 
and * Uniformity of Nature/ — terms meant to t^xpress, but 
(‘xpressiiii^too stronjxly, those admirable generalisations which 
liave connected under common laws phenomena seemingly 
flu* most remote and iinlikt*, and are continually tendii^g 
still further so to connect them. Taking the subject in this 
gnu nil senst', we cannot hesitate to regard it as one of the 
wry highest wliich can be submittiui to tlie liumaii under- 
standing. Tlie unfultilled objects of science, as well as its 
ultimate end and aim, (‘vid(*ntly lit* in this direction; and 
none can b(^ imlifferent to the wiuiderful results which every 
y(‘ar is disclosing to researchers pursued on this principle. 
Among thosi* who havi* laboured most successfully for this 
e.Npecial object are the (‘ininent men wliose disc()veri(‘S in 
particular braiu'hes of science have givt*n them merited fame 
in th(‘ world. If out of many cont(‘mporaries we W(*ro to 
s(‘l(*ct a few who have done most to crh'vate physical scitmee 
])y g<‘neralisation of its phenomena and laws, tlur narrurs of 
Arago, Faraday, ll(‘rschel, and Humholdt occur at on<*e as 
first ill this (‘areirr. These philoso]>lK‘rs have look(;d upon 
the world of natun; in its largcrst aspects, and made their 
sevu'ral discoveries subservient to this great object; thereby 
wid(‘uing tlur circle of facts and phenomena, and at tlur same 
tinur drawing tlurm more closely towards tliat centre in which 
we find so many sciences to converge. 

Nevertheless we must not allow these terms of ^ Unity of 
Science,’ ‘ Unity of Principle/ and ‘ Unity of Law,’ to usurp 
too mucli on the understanding. Professor Powell gives 
undue force to such phrases ; wliich, strictly examined, have 
no reality in our actual knowledge. It is true that th(‘rc is 
various liigli authority for their use, as for that of language 
analogous in effect. Humboldt, in several passages of his 
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^ ('oHmos ’ — and, at an earlier period, D’Alembert and Laplace, 
— have Hanetioned the general coueeptioii, though not really 
(hdining it beyond tliat attempt at generalisation just noticed; 
and whiel) would have existed even if no sucli mysterious 
word as ‘ Tnity ’ had been used to signify the ultimate end 
ill vii'W. We readily admit it as probable or certain, that 
Ji^menms fatt^ hitheiio insulated or anomalous, and even 
wholly classes of phenomena unexplained by science, will 
h(a<*after Im* siihmitted to common and known laws. And we 
further btdieve that many laws tluunselves, now of partial 
application, will h(*reafter merge in others of higher scope 
and g(‘nerality. We shall speedily havi; to notice certain 
easos whme this amalgamation has so far advanced as to 
furnish an (mtircdy now basis for research, scarctdy seen or 
anticipated lad’ore. Hut admitting what we have full right 
to presunus that this concentration may yii be carried much 
further, still the* attainment or the conception of unity, 

in any strict senst‘ of the word, lies in(h‘finit(?ly beyond; 
shrou(h‘d by an obscurity which words may seek to penetrate, 
but which human intidh'ct can reach only in that one sublime 
sense of the unity of the Divim? Creating Power. We may 
rt'duce to a small number the many forms of matter which 
are elemimtary to our present knowledge* ; — wi* may show 
the identity of certain forces, hitherto deemed elementary, by 
their mutual convtu-tibilitj^ ; — we may accept the phrase of 
Laplace, ‘ Les iihenonienes de la Nature ne sont (pie les 
resultats mathtuuaticpies d’un petit nombre de lois im- 
muables;’ and yet we shall never prove that tliere is but 
one kind of matter or one nature of force, or that a single 
law governs all the phenomena around us. To put forward, 
therefore, tlu^ phnise and conception of ‘ Lenity of Science ’ 
as the final term of our labours, is to inflict a metaphysical 
issue upon them, for which there is no warranty either in 
reason or practical use. Bishop Berkeley has somewhere 
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spoken of ultimate ratios in .mathematics as the ‘ghosts of 
departed (piautities.’ With like reason we miglit call tlie 
unity of some of our recent philosophers the ‘gliost of 
departed pluralities;’ having this quality of ghosthood, 
moreove r, ^tliat there is nothing truly tangible or sub- 
stantial about it. 

We luive dwelt thus much on these preliminary topie4i 
because, while they indicate what may be cousidereif the 
t\\aggerations and excesses of tlieory, tluy show at tlie same 
time that spirit and propensity of modern science of which 
wt‘ have before spoktm ; and which, duly regarded, lias ])(‘cii 
thf .^imree of all its high attainments. We now proceed to 
sucli details as may b(»st illustrate this spirit in its application 
to <lilVerent branches of science; selecting, amidst the multi- 
tude of examples, those es])ecially which involve' either some 
new physical principle or some new method of physical 
eiKpiiry. It has ])e(‘n said ]»y om* who could well estimate 
the valut' of the latt<‘r, ‘ I^a connoissance //c la methods {[ni 
a guide riiomme de genie, n’est pas moins utile au progres de 
la science (jue S(‘S (kV.ouv(*rtes.’ A ik'w method is often 
indeed in itself the greatest discovery, and betokening the 
highest genius in him to whom it is du(‘. 


In dealing with this wide subject, the tlrst and most 
material division is that between the Forces acting on or in 
Matter ; and the various forms of Matter ; inorganic or organic, 
so acted upon. With full admission of the difficulty of 
defining the abstract nature of matter and force, and their 
mutual relations in the universe, this distinction is still the 
only one which our intelligence can apprehend or practically 
apply to the objective phenomena ever present and active 
around us. 

In regard to matter and force it may undoubtedly be 
affirmed that all questions as to their nature become more 
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difficult and abstruse in proportion as we generalise and 
r( 3 duce them (o th<*ir simplest terms. With respect to force, 
more especially the most eminent philosophers of our time, 
while declining any m(*ta]>liysical definition, have been con- 
strained to ado])t new mt*thods of regarding and describing 
it, in those* various act it ms upon or through matter which 
t^‘stify to its presence and (*nergy. Centres of force (an ex- 
pression due to Hoscovich in its scientific use), lines of force, 
polar forc(‘, cVrc., ar<‘ terms found necessary to express tlu* 
scv(‘ral modes of force in action, i?Tespectively of all questions 
as to its abstract natun*, or ('special relations to inattt'r. 
ruder the gradual adoption of this new language, th(‘re has 
Ikhmi a corresponding al)andonm(mt of p]»ras(\s, more hypo- 
tlietical in t h('mst*lv(;s, and far less littt'd to aid tin* progn'ss 
of scieniitic (‘injuiry. As sucli w(3 may dt'noti' that (‘xpression, 
curn nt ( vaai in some of our ]H*st systematic; works, of the 
‘ im[>ond(‘rable substances or forms of matter;’ \s']u(‘h, as de- 
scrihing lu'at, light, and (‘lectvicity, makc's assumptions wholly 
unprov(‘(l; and in ex(‘luding gravitation, chemical, mechanical 
and vital forc(‘s from tin* same category, affirms a distinction 
which wc‘ do not absolutely know to exist. For the notion of 
an htvpomlevahlr vlvhteui (if notimi it can he calh'd) tliat of 
a )n(>(h‘ of or ototlon of iHdtlnr^ might j>rol)al)ly in 

all these eases he more* trul}’^ as well as advantageously sul)- 
stituti'd. Such pltrasi' hett(T detiiii'S the prc'seiit limit of our 
kmnvledgt', and marks a possihh* path of })rogress beyond. 
Seieiua', it may fairly ]>e said, is constantly tending to 
a closer form of logic in ttese matters ; and simple induc- 
tion from facts, unfettered ‘^y names and prior notions, is 
here as elsewl)ere tlie best guide to all ulterior discovery. 

The great problem respecting force in the most general 
conception of it as a motive povrer on matter, is involved in 
the (piestion, wlu'tlier it can ever really be lost or extin- 
gftiished, or oven h'ssened ? or whether tlie seeming ^^ation 
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jind limits to its action are not merely conversions or transla- 
tions of power, testified in other forms and effects of mati rial 
cliant^e? Most persons, justified hy outward appearances, 
would answ(*r at once that a force has ceiised to exist, when 
the motioiv? or other effects it induces on matter are no longer 
pr(‘sent. The question, however, is one which rises far above 
the mere evidence of the senses. Vaguely suggested at formeir 
periods, it has Ixmui adopted in a ileiinite sliape by the pTiilo- 
so[)hers of our own tiims forccid iipoJi them, we may say, by 
the course and character of recent discovery. It is the ques- 
tion which forms th(' main topic of Air. Faraday’s lecture, 
which lies before us, on the ‘ Conservation of Force;’ ami 
we willingly (juf»te a few lines, both from the intrinsic weight 
of all that comes from this sourctj and as expressing what we 
eonsid(*r to bt‘ the growing conviction i)f all who have grappled 
with this great problem of modern science*. 

To ndniit that force may be, clestnictil)le. or can altogether dis- 
ap])(‘ar, wouM he to admit that matter could he imcn^ated, (or wa 
know matter only hy its forces. Agreeing Avith tliose who admit 
tlje ceiiservatiofi of three to be a princ-iple in jdiysics as large and 
sure as tliat of th(‘ indcstrnctihility of ina1ti*r, r>r tlu* invariability of 
gravity, I think that no particular idea of Ihrce has a riglit to 
unlimited (u* niapialified acccjjtanco, tlnit does not include ffssoU to 
it. . . . 'rin rcl'ore I urge, that tin* conservation of force ought t^) 1)0 
admittcMl as a i»hysical principle in all our liypothescs, whether 
partial or genera), i (*garding the actions of matter. 

This question, as we liave said, was forced upon the 
Jitteiition of men of science by (he very nature of their recent 
restjarches, and especially by the doctrine based upon them, 
which is now developing itself under the title of the ‘ Co- 
ndation of Physical Forces;’ a description modest as well as 
apposite of a theory, which if matured, as we think it certain 
to be, into full truth, will give new foundation and guidance 
to the whole course of physical enquiry. In the work of Air. 
Grove, bearing this title, and prefixed to our article, we have 
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the first and most able exposition of tlie doctrine. Partial 
su"j(estioiis of it, ])oth in England and Germany, had already 
occurred; but we owe to Mr. Grove its distinct enunciation 
as a physical principle, and the illustration of this principle 
by instances drawn from his own researches and those of 
otliers, which give it all tlie characters of anew physical law. 
Uis work, of which thi* third edition is before us, is remark- 
abl(‘, not only for the bold and exact logic of its inductions, 
but also for its clearness and simplicity of style; (jualities 
valuable in all S(a(‘nfitic writing^, and essential on subjects 
like thoS(* lu‘rt‘ tn'atcnl of. 

By th(} term co-relation, as appli(‘d to physical forces, ]Mr. 
( I rove m(‘ans to convey the general idea of reciprocal prO’‘ 
iluct'nni\~ that is, that any forc(; capable of producing 
another, may n'ciprocally bt^ j)roduc(*(l by it. But the 
])rincipl(i here involved, as well as its wade scope, will be 
bett(‘r understood by taking co-relation to express generally 
t]u)S(‘ relations of forces which rend(T them mutually and 
constantly (‘onvcn’tible - om* form or manifestation of force 
g(‘nerating anotlu*r, so as to ])ring tog(‘th(n’ into the same 
series of effects, physi(5al actions and changes seemingly the 
most r(‘mote and dissimilar. Thus, to take a familiar but 
striking instance. The same single eh'ctrical currt'iit from a 
voltaic battt'ry is capable in its circuit of evolving heat and 
light — of cH'ating magiu'ts — of producing mechanical force 

of violently atfecling the nervous and muscular organisa- 
tion — and of inducing, by decomposition or combination, 
the most powerful chemical changea — simply according to the 
nature of the different material objects which the experi- 
mentalist interposes in the circuit, so as to subject them to 
this current of power. Here then (gravitation excepted) we 
find all the great natural forces, of which we have present 
knowledge, evolved from a single source ; and that source, 
be it remarked, a chemical cliange of affinities, giving origin 
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to the electrical current, and tliereby affording fresh proof 
of the reciprocity of actions alluded to above. One form 
of force always disappears as another is evolved. 

We iniglit giv(^, liad we space for them, many other curious 
instances of this reciprocity of relation, as manifested by the 
several forces of heat, electricity, magnetism, mechanical 
power, and chemical affinity. <Jne we may select, as a\* 
example of beautiful contrivance as w(dl as striking reifults. 
Ilya certain combination of apparatus, in which light, acting 
through tin* dagiurri'utypt*, was the initiating force, Mr. 
(irove obtained first the cheiaical action upon the plate; 
thcnc(‘ a curn'iit of elect ricitf/ circulating through wires ; u<*xt 
nuujitetisrn by a coil of these wires; then tlie production of 
Iteat^ ti slitied by the delicate helix of llregu(‘t ; and finally, 
motion^ as shown by the needles of the galvanometer. In- 
stances of this kind have rapidly multiplied, since the co- 
nflation and convertibility of forces lias been recognised as 
a principle and applied to research. Tliey are derivcjd not 
solely from recent experim(‘nt, but even more freipiently and 
fruitfully from phenomena already familiar to us as faeis, 
but which awaited for their illustration tin; happy induction 
now attained. 

TI le beauty of this principle, however, is not limited to the 
expression of the reciprocity or mutual convertibility of the 
physical forces with which we are dealing. There is every 
reason to believe in a further co-relation as regards their 
equivalents of power or measurable quantitative effects. 
Tliougli this generalisation is still not complete, numerous 
cases occur where it is thoroughly attested, by the results of 
experiment. The discoveries of Faraday have furnished some 
of the most striking examples of constant (piantitative relation 
between electrical power and chemical actions and clianges. 
The researches of Dulong, Petit, and Neumann, sliow very 
remarkable relations between chemical affinity and heat, 
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in proving that the specific heats of certain substances, com- 
pound as well as simple, when multiplied by their cliemical 
e(|uivalents, give a constant quantity as the product. And 
again, the experiments recently made ])y Mr. Joule and 
Professor W, Thomson, on the mutual convertibility of lieat 
and dynamical force, demonstrate the remarkable fact that, 
in whatever way mechanical force is employed to produce 
heat, th(i same amount of heat is produced by the same 
amount of force. We doubt not that the progr(‘ss of science 
will so multiply the numl)t*r()f these instances of quantitative 
rt;lation and ecpiivahmts of power, as ultimately to submit 
them to some general law, as well as to practical application 
in various forms. The very phrases, if duly weighed, show 
that ap]jroach to mathematical proof, which is the surest 
t(‘st of truth. WluoH! we can bring numbers to verify r(\s]dts 
ol)tain(‘d, and to predict results sought for, we may be 
certain that W(i are treading on sate ground. 

It will be noticed that W(i have not hitherto spoken of 
(iravitation as a physical force ; though it is the onr with 
which wi‘ art^ most familiar in every incuhmt of life, and to 
which we look as the most universal agent upon matter, 
as well on the glolni we inhabit, as in the immmorahle 
worlds surrounding us in space. We place it apart from 
otlier physical torces, because, while tlms familiar to our 
senses in its effects, it is to our dec^per meditation the most 
mysterious as well as vast and sublime of the powers which 
act in the universe. Human genius has discovered and 
mathematically defined its laws. By knowledge of these 
laws, human science has been carried, and is ever penetrating 
farther, beyond our own planetary system ; while within this 
system, they have enabled us to predict events in time and 
space, and to define physical conditions of the planets and 
their satellites, seemingly imapproachable by man. With 
all this knowledge and perpetual application of the power. 
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i)t' its naturo and essonce wo are utterly ignorant. Scnenoo 
has dealt with its efteets only, without really approaching 
a step nearer to the cause, than when Newton declared that 
he must leave to tlie consideration of his readers the <|uestion 
wlietlier tli^ agent producing gravity was material or not. 
Hypotlu'scvs have grown up — such as that of (jravific aio)as 
permeating all space, of l^iO Sage; or the residual force^ 
tlieorv of Mosotti, connecting gravity with molecular attrac- 
tions — hut non(‘ which satisfy fully the exigencies of the 
casi*. The research is ev(‘n^ma<le more difHcult by the sim- 
plicity and iiivariahility of the power in ([uestion. It evolves 
in certain cases, and constantly controls or modiiies, the other 
forces acting on matter; hut ‘has no such relations to them 
as tluw liave to om* another; — no reciprocal production or 
mutual convertibility; nor the daalUy of action belong- 
ing ])c‘culiarly to the electrical and magnetic forces ; nor 
lines of propagation and polarisation, such as we recognise in 
light and heat ; nor thoH{‘ molecular changes manih^sted in 
acts of ch(*mical athnity. Whether any — or if any, through 
wliat new avenues — closer approach may liercjafter be made 
to the solution of this great problem of gravity, bringing it 
into closer coiin<*ction with the other gnnit forces of natun^, 
we cannot hero eiu{uire. But in speaking of the forces which 
act upon matter, it was impossible, to omit this the most 
universal of all — innate and incorporate we might almost 
say, in matter itself. 

Nor can we rightly avoid in this place some allusion to the 
equally abstruse subject (though rendered so by very different 
causes) of the mutual relations of the physical and vital forces 
— a topic handled with great ability by Dr. Carpenter, in a 
paper in the ‘ Philosophical Transactions,’ a few years ago, 
and more recently in the systematic works of this physio- 
logist. Without going into the depths of this question, we 
may say that the tendency of all recent research has been to 
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impugn the doctrine of vitalitj*, both in animal and vegetable 
life, as a distinct force or power ; and to resolve its alleged 
functions, whether of organisation, maintenance, or reproduc- 
tion, into those same physical forces whicli act on the inor- 
ganic matter of the world around us. That this, is true to a 
certain extent cannot indeed be doubted. That heat and 
Uight, and more especially the former, are intimately con- 
cerned in all the phtmonuma of vital organisation, is a fact 
familiar to us from a thousand exanjples. Tlie researclies of 
Tiiebig and otliers have shown how very closely chemical 
processes are engag(‘d even under the strict law of detinitc 
pro])ortions — in all the great processes belonging to animal 
lif(‘, assimilation, secretion, respiration, animal heat, itc. ; 
while th(^ discovt;ries of Matteucci and T)u Jlois Ihiymond 
hav(j demoiistrattHl the curious and exquisitely subtle rela- 
tions whi(di exist between electricity and the nervous and 
inuscidar functions; not indecjd proving tlic identity of elec- 
tricity with the nervous element of force, but countenancing 
this vit‘w beyond all prior expectation. 

In thus discussing the relation of the physicjd and vital 
forces as applied especially to man, we continually approach 
that line, hard ind(‘C‘d to discriminate or detine, which 
separates the mere vital or automatic acts from the proper 
functions of mind, consciousness, thouglit, feeling, and voli- 
tion. On this debatable land we encounter at once the old 
(piestions, so long the subject of plxilosophical speculation, 
and destined, as far as we can see, ever so to remain. Human 
science on this point is as feeble as it was two thousand years 
ago, and beset by exactly the same difficulties. We have 
just been speaking of forces which are co-related and measur- 
able in their effects. We come here to powers and functions 
wholly incommeimirable either with material qualities or 
physical forces ; yet so linked with both under the present 
conditions of existence, that not even personal consciousness. 
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on certain points the surest gf all teachers, can mark any 
clear boundary line. Those who have sought to decipher 
or define these proximate relations of matter and mind have 
but substituted barren words for the realities of knowledge. 
Mr. Baden Powell himself, while stretching the domain of 
pli 3 ^ical causes to the total phenomelia of animal life, yet 
finds a limit here ; and somewhat abruptly closes his argu-* 
ment by observing that the assertion of a moral and spiritual 
nature in man refers essentially to different order of 
things^ apart from and tmnscending any material ideas 
whatsoever.’ To some such conclusion, however expressed, 
all must come who honestly and reasonably approach this 
ipiestion. 

We have *dwelt thus long on the subject of the physical 
forces — the ‘ imponderables ’ of former systems — as illus- 
trating at once a great doctrine of modern science, and the 
general spirit of philosophy at the present time. We are 
far, however, from having exhausted the subject. Questions 
crowd round and converge upon it from every side ; some of 
the8c so subtle in kind that we might well call them meta- 
pliysical, but for the caution ever needful in admitting this 
term into the domain of science. Such are, to state briefly a 
few of them, the question whether forces can exist, except 
in connection with matter, and manifested by its changes ? — 
whether what we call forces may, intelligibly and consistently 
with phenomena, be regarded simply as molecular actions, 
or modes of motion in matter ? — whether (to revert to a 
question urged before) they can ever by possibility be 
annulled or even rendered latent? — whether, in admitting 
this constant combination and convertibility of forces, we 
do not virtiially admit a constant amount of force, variously 
manifested, to be always present in the universe? — and 
whether, in such case, we can ever rightly speak of an 
initial foreCt otherwise than in the sense of those acts of 

c 
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creation in which all human, knowledge ends? These and 
other like questions belong U> the philosophy of our day ; 
Borne of them shadowed out in the hypotheses of antiquity; 
now approached through the safer avenues of experiment an<l 
sound induction. How far these may lead us to the future 
more complete solution of the problems suggested we cannot 
^here stop to enquire. 

Fn passing from tlio province of Forces acting on matter, 
to that of Mutter thus acted on, we Jiave yet to traveise 
another debateabh'. ground, on wliich science is seeking to find 
some firm footing, ns well in cxphinathm of known phenomena 
as for purposes of further research. We allude here to the 
question regarding the physical condition of space itself ; — 
of those inter-planetary and inter-sidercial distances, some of 
them Irnrdly measurable by numbers, and such, in tnitli, as 
no eflroi*t of mind can compass or conceive. Arc we to regard 
this vastness of space Jis void of mattcu — a mere vacuum, 
through wliich the numberless worlds we see as stars or 
planets are dispersed ? Or may we better contemplate it as 
pervaded throughout by some material medium, though so 
rare and attenuatcHl, that no form of matter of wliich our 
senses are cognisant can rightly interpret it to our reason ? 
The question must no longer be argued in that mystical 
language of * nature abhorring a vacuum,* wliich satisfied the 
demands of an earlier philosophy. Nor can we evade it by 
the adoption of terms such as ether^ ethereal medmm^ &e., 
which, though sanctioned by some great names, go little 
further than to shelter a vague and incomplete solution. 
Modem science seeks lurgently for proof that matter, in some 
<!ondition, does exist throughout space; and in such con- 
tinuity, however rare it be, that forces may be transmitted hy 
or Ikrotigh the medium thus afforded. Two great powers, 
gravitation and light, undoubtedly reach us from the most 
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remMe regions of space* There is presumption, approaching 
to certainty, that heat is associated with light in its origin, 
as a concomitant, if not convertible force. More doubt 
exists Jis to the transmission tlirough space of the electric or 
magnetic powers; but numerous observations tend to justify 
this belief,* and such facts, as we shall see hereafter, are 
evcjrv day multiplying around us. ^ 

How then are these forces, or any of them, transmiMed 
to and fro in the universti ? If we say that the tides of the 
itvi ixn are raised, or the perturbations of a planet produced, 
witluMit any intervening medium between tbo bodies affected 
and those affecting tlu in, we (piit the domain of physics 
altogt*ther, and put an abrupt end to empiiry. Newton has 
expressed himself strongly on this matter, in saying, ‘To 
sup])ose that one body may act upon another at a disflince, 
througli a vacuum, without the mediation of anything else, 
by and through which their action and force may be conveyed 
from one to another, is to me so great an absurdity that T 
believe no man who has in philosophical matters a competent 
fachlty of thinking, can ever fall into it.’ The conviction 
which his conception of gravity thus impressed on Newton’s 
mind, is enforced upon us not less cogently by the undulatory 
theory of light. This theory — based on mathematical proof, 
and capable not merely of explaining phenomena before 
known, but of prediciincj others evolved by later research — 
presumes of necessity the existence of an elastic medium, 
whatever its nature, through which thcise undulations are 
transmitted*. We say of ivecessity^ because it is logically thus 
to our reason. Not solely on the analogy of air and other 
elastic media, but as the only conception we can form to the 
mind of undulation singly considered, the presence of a 
medium is essential to its existence and effects. And this 
fully recognised, the inference become of magnificent kind. 
The progressive retardation of Encke’s comet, the aspects 
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of the zodiacal light, and tlje numberless meteorites tra- 
versing the sky, afford presumption of hucIi material media 
everywhere existing within our own solar system; but the 
argument we have just stated carries us far beyond this 
limit, to the most remote parts of that sidereal and nebular 
space from which light reaches the eye of man* We might 
,jbring the phenomena of heat into evidence on the same 
point ; though less strikingly and conclusively than those of 

gravitation and light, of which we have just spoken. 

•» 

In coming finally to those several sciences whieli deal 
with Matter in its more recognised forms, we must once again 
n^peat that our object is simply that of indicating the spirit 
and 8Cop(! of modern science, as illustrated by its new objects 
and methods, and by the Ingh attainments at which it has 
arrived** Volumes would be m^eded to give oven an ap- 
proximate id(ia of the pjirticular discoveries, whether from 
experiment or observation, which have conduced to these 
results. In the hasty view we are taking, we can but notice 
such as are most striking in characUjr. Nor are we called 
upon to do this methodically ; since, as already mentioned, 
one of the most eminent successes of our time is that of 
having brought all the branches of physical science into closer 
connection and sulmrdination to more general laws ; sind in 
illustrating these new connections, examples crowd upon us 
from sources seemingly the most remote. 

Humboldt, in his Coamoa, has rightly given to Astronomy — 
* the science of the universe without * — the first place in his 
picture of physical knowledge. So much has lately been 
written on this science — the highest glory, it may well be 
deemed, of the human intellect — that we need only allude 
to a few of its more recent attainments; not surpassing 
indeed those discoveries which we owe to the genius of a 
prior time, yet so extending the doctrine of universal gravi- 
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tation in the variety and refinement of its applications, that 
new grandeur is given to this great law of nature. We may 
take one or two examples, among many that offer themselves, 
from our own planetary system ; where this power is more 
within our cognisance, both in its simple effects and in those 
complex perturbations of orbits, which have taxed, but not 
overcome, the efforts of mathematicians. The first instance* 
— one of those familiar to the world for the moment, Tout 
speedily forgotten — is a discovery made by means of these 
very perturbations. The movements? of Uranus, then (1846) 
supposeil the most remote planet of our system, were found 
to be disturbed by some external influence not referrible to 
causes within its orbit, as could be shown; but due to some 
material attraction from without. Another planet alone 
could answer tjiese conditions. Science set itaolf to work 
in the persons of two eminent mathematicians, Adams and 
Leverrier; — the position of the disturthng body was deter- 
mined by them simultaneously, but independently; — tele- 
scopes followed their guidance, and Neptune was added to 
tlu* number of our planets. The method of discovery hero 
has higher interest than the fact itself; though now but one 
of numerous instances in science, where results can be pre- 
dicted with hardly less certainty than if attained and present 
to the senses. 

A second example we may cite, in proof of the exactness, 
or even delicate minuteness, with which modem astronomy 
pursues the vast objects of its science. The complex irre- 
gularities of the Moon’s motions have long put to test all the 
resources of analysis, and are scarcely even yet fully sub- 
mitted to our knowledge. Chiefly, of course, they depend on 
the relative position and distances of the sun and earth; 
and Laplace had shown, not only the secular acceleration of 
mean motion, produced by the increasing eccentricity of the 
earth’s orbit, but also a small irregularity depending on the 
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spheroidal figiiro of the earth itself. His suggestion that 
the oblateness of the earth’s spheroid might reciprocally be 
determined by this irregularity of the moon’s motion led 
Bnrg to a calculation, the results of which closely tallied wdth 
the best measurements and pendulum observattons. Very 
recently new and more delicate causes of lunar disturbance 
‘have been indicated, as depending on the action of the planet 
Venus ; — first, indirectly, by its perturbing the motion of the 
earth, altering our dist/ance from the sun, and thereby affect- 
ing the motion and position of the moon during periods of 
120 years; — secondly, by a minute disturbance arising from 
the direct action of Venus on the moon itself. In all tlu‘se 
cases the theory accords with the pluuiomcna observed ; and 
this accordainro well illustrates the perf<*ction of use which 
the great law of gravitation has now attained. 

In passing the l)oj,inda of our own system — r/unw;, we 
may call them, in relation to what lies beyond — we lost* in 
great part the guidance of this law ; th<3ugli retaining such 
proof of its e<iual and probably similar operation in the most 
distant regions of space, as almost to force upon us the 
conclusion (warranted indeed by other considerations) that 
Motion is universal and constant in all matter — that nothing 
in tlie universe around us is at absolute rest. To pn)ve th<^ 
continuous movement of the solar systtun in space, with the 
direction and nite of its motion ; — to confirm tliis wonderful 
fact by the discovery of the proper and absolute motions of 
other stars; — to determine by parallactic observations of 
incredible delicacy the distance's of certain of the fixed stars, 
and to measure these distances by the years which light 
takes to traverse them; — to demonstrate, among the many 
thousand double or multiple stars now discovered, those orbits 
and periods of revolution which obey the same law that 
brought Newton’s apple to the ground ; — to gauge by refined 
processes our own nebula of the Milky Way ; — to discover 
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and aissign the place of mom than 3,000 other nebuhr, re- 
solving many of them into systems of stms, and by admirable 
methods obUiining some approximate idea of their distances ; 
— these have been among the undertakings of modern side- 
real astrom^my ; admirably fulfilled by the eminent men who 
have devoted themselves to this science, the two Herschels, 
Struve, Bessel, Airy, Argelander, Peters, Sublime even, 
in their simplest enunciation, these problems will be Seen 
to involve results ii8 to space and time which border on 
infinity; and as such illusiratie well those arduous aspira- 
tions of modern science which it is our present object to 
iiulicat(». 

Thougif not etisy in a science like this to set limits to its 
future sedf^e, yet is it difficult to suppose any ulterior dis- 
covery which can do more than aid in filling up this vast 
outline. If new laws are discoverable in our own system, 
we may perhaps presume them to relate to the rotation of the 
planets on their axes, and to their respective densities ; — an 
important series of facts arbiti:ary to our present knowledge, 
hut doubtless due to determinate physical causes, and there- 
fore open to physical researreh. It is possible^ seeing the 
<listamces some comets reach in their aphelia, that another 
planet may exist even beyond Neptune ; which discovery, if 
ever made, would be so through the observed perturbations 
of Neptune itself* Certain irregularities in the orbital mo- 
tions of Mercury have led Leverrier to suspect the existence 
of an inferior planet, or masses of matter, still closer to the 
sun ; but no actual observation has yet been made which 
can be admitted as verifying this idea. 

In the Sidereal system, of which our s|plar system forms a 
single part, much yet remains for future completion. Nothing 
is more wonderful than the phenomena, periodical or other- 
wise, of the variable stars, which are now largely catalogued 
in our books. Ages may be required to gather any certain 



‘^4 THE PROGUESS AS.D SPIRIT OF 

induction from our observations upon them. But ages are the 
field in which the astronomer works ; and each present fact, 
duly recorded, ministers to the higher knowledge, wliich is the 
harvest of the future. The research into the proper motions 
of the stars, already noticed, is siue to be greatly extended, 
and may possibly connect itself in the end (as Miidler has 
^ilrea<ly sought to connect it) with the discovery of some centre 
of aVtraction and movement to tlie whole sidereal system. If 
such central body or point in space wt^ro ever ascertained, it 
would still be simply an expresi^ion of the law of universal 
gravitiition ; but how sublime an expression, find how won- 
derful as a result of the genius and labours of man ! 

But the limit does not lie even here. The teh'sdhpc of the 
astronomer, enlarged in its powers and more perfect in all its 
appliances, is continually engaged among those other sidereal 
or nebular systems, the remoteness of wliich goes far to ex- 
press all tluit man can ever conceive of the infinite in space. 
Whoever has Inspected the admirable portraits of nebulai, 
as seen tlirough Lord Kosse’s gjeat reflector, will comprehend 
in part the magnitude of this research, and of the problems it 
puts before us. The aspects and multiplicity of the spiral 
nebulai, though hardly sanctioning the notion of any new law 
of mutter, yet well warrant the belief in some common but 
unknown cause conducing .to J,his singular effect A matter 
of still higher interest is suggested to us in the question, 
whether there exist in these nebulous lights, or elsewhere in 
spiKie, matter not yet condensed or shapen into forms — the 
material, it may be, of future worlds, and in different stages 
of progressive concentration, but sttU not aggregated as such. 
The resolution intoisliisters of stttp^^by high telescopic power, 
of many nebula before thought in:esolvable, alters the d(‘gree 
of presumption, but does not settle the question. The com- 
parison of different nebulae, as they now exist, and of their 
several relations to centres or points of greatest condensation. 
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would seem the sole probable .aveniie to further knowledge ; 
since any changes in the figure, condensation, luminouaness, 
or other aspects of these nebular systems must, upon every 
analogy of the more proximate parts of the heavens, occupy 
such immeti^e periods of time as to place them beyond all 
present reach. And we know too little of the duration of our 
own species on the earth to venture on any assumption thus • 
remote in its fulfilment. * 

Tluise questions iis to nebulous matter in space aro deeply 
interesting, retroapectivebj^ ds well as prospectively^ in time. 
Few subjects have so keenly exercised speculation of late as 
the hypothesis, first sanctioned by Laplace, that our own solar 
system, with its central sun, planets, moons, and comets, has 
its origin in the concentration of the matter of a nebulous 
sphere in successive zones ; each several planet being formed 
by tlie condensation of vapour at these successive limits in the 
plane of a common equator ; and the satellites being similarly 
formed from the atmospheres of the planets. It does not 
annul tliis tlieory to admit that there are great difficulties in 
conceiving tlie cause of such aggregation of matter at certain 
points, and of tlie permanent movements impressed on the 
bodies tlius formed. These difficulties, whatever they bo, 
have not prevented its eager appropriation by philosophers 
who hold the doctrine of progressing developement according 
to certain determinate laws, in the creation both of the 
inorganic and organic world. They find a basis for the evo- 
lution or transmutations they suppose, in this hypothesis of 
the nebular origin of suns and planets ; and their argument 
would be plausibl^were the hypothesis itself capable of being 
verified. How far presumptive evidence may reach in 
future towards such verification, we do not venture to say j 
but the sources of fresh knowledge are ever opening in this 
as in otlier directions of research. The more careful study of 
cometary phenomena ; of the numerous planq|oids revolving 
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in cxcentric orbits between jVIars and iiipiter; of those 
metoors, some of which have lately been recognised as pe- 
riodical in occurrence ; and of the aerolites, which impinge in 
’ mass upon the earth, — can hardly fail to settle the questions 
as to the occupation of planetary space to whiph we have 
alreswly alluded. How curious, for example, tlie inference to 
‘♦be drawn from the composition of these falling stones, brought 
to us undoubtedly from far beyond our own atmosphere, or, 
as Laplace boldly phrases his belief, ‘drs profondeurs do 
I’espace e,^leste ! ’ Of the various ingredients they are found 
to conbiin, every one is familiar to us upon the surface of 
tlie earth wo inhabit. Tht^y represent, indeed, fully one- 
third of those forms of matter which are still simple or 
elemenUiry to our knowledge ; thougii uu<ler different iispects 
and forms of combination. Here then we have a sort of 
nmtenal intjress into the regions of interplanetary space; 
and presumption as to a common origm, though under 
different modes of aggregation, not merely of those frag- 
mentary masses whicli casually reach us, hut of the great 
planets also, which move with ourselves in orderly and 
determined course around the sun. 

We are tem])ted to add one or two other instances here, 
ilUistrating the maimer in which modern science — resting 
upon the imifonnity of Jaws, whatever the scale of their 
operation — has brought evidence to bear upon these vast 
astronomical questions from the most minute manipulations 
with matter here below. The happy idea occurred to M. 
Plateau of Ghent of suspending globules of oil within water, 
rendered exactly of the same specific gravity by addition of 
alcohol, so that the globules should be wholly exempt from 
the action of gravity or other extrinsic force, and free to 
take any position or motions impresed upon them. By 
means of a small metallic disk and wires, rotatory move- 
ment of variciis velocity and direction were produced in the 
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spherical glolnilea of oil thuff suspended in water ; making 
them to assume many conditions closely allied to planetary 
configuration; — to become spheroids. flattened at the poles; 
— to throw off smaller globules ‘having movements both of 
revolution ^and rotation ; — and even rings like those which 
Saturn shows to our telescopes. These experiments, repeated 
by Faraday and others, are as valid in tlie way of inference* 
as tlu*y would be were the scale of operation a million times 
greater. And the same may Ihj stiid of the second instance 
we have before us, in those beautiful instruments and inven- 
tions of Foucault, Wheatstones Piaxzi 8m3rth, &c., illustrat- 
ing the principle of the stability and composition of rotatory 
motions, and thereby expounding with admirable simplicity 
the great phenomena of the precession of the equinoxes, and 
of the earth’s rotation on its axis. The gyroscope of Fou- 
cault set into action, and placed oh a table, shows to the eycj 
in a few minutes, ])y the angular deviation from its plane of 
rotatiem, the movement the earth has made in this short space 
of, time; — a demonstration almost startling from its sim- 
plicity and grandeur. Under the miniature form, almost 
of a toy, this instrument beautifully illustrates some of the 
greatest plienomena of the universe. 

We have lingered on the subject of astronomy, partly 
from the striking example it affords of the spirit and aims of 
modem science ; partly from the speciality of its objects, as 
detiiched by distance from those relations which so closely 
connect the sciences treating of matter on our own globe. 
But though thus distant in space, the vast masses moving 
in the heavens, and especially the Sun, are variously asso- 
ciated with the matter of the earth, through the elementary 
forces, if we may thus term them, of which we have already 
so largely spoken. Here indeed we come again into contact 
with those arduous questions, where mathematical aids are 
scantily supplied and few c^tainties yet attained ; but where 
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new facts and presumptions unceasingly offer themselves, the 
foundation and materials of more exact knowledge. Omit- 
ting gravitation, which we have already denoted as a special 
^power in the material universe, there comes that wonderful 
element of Light ; blending itself, as we have seen, with heat, 
electricity, magnetism, and chemical affinity, in such close 
* co-relation of action that we can scarcely dissever its conti- 
nuity, or detach these physical forces from connection with 
that great source whence light itself chiefly emanates. The 
solar beam, as unfolded and analysed in the spectrum, is in 
truth the most marvellous an(f mysterious object of the phy- 
sical world ; comprising in itself whole volumes of science, 
and problems that might put to trial the boldest theorist. 
The poetry of Milton, sublime though it he, fails to reach 
the reality of these great attributes of light, as evolved from 
a single beam, by simple rofnution in passing through a glass 
prism. It is’ an analysis of exquisite order and perfection; 
in which not only art* the several colours separated in the 
same constant proportions, with the intervention of numerous 
dark lines equally constant in their character; but rays of 
heat and of chemical power appear severally also at opposite 
extremities of the spectnirn, partially interblended witli those 
of colour, but in greatest intensity beyond the visible co- 
loured limits of the spectrum. We are now speaking only of 
the simplest relations of the sohir light to terrestrial matter ; 
and without any immediate reference to the phenomena in- 
cluded under the imdulatory theory of light, which, though 
utte.sted by mathematicians, and interpreted by numbers, 
wholly transcend the powers of human conception. We 
allude, but cannot hero do more than allude, to those formula 
of space and time expressing the amplitude and frequency of 
the imdulations, and their variations for the several colours 
and rays of the spectrum ; and the whole series of phenomena 
of transmission, refraction, polarisation, and interference of 
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light — discoveries which havQ given or added lustre to the 
names of Young, Malus, Fresnel, Arago, Brewster, Wheat- 
stone, Hamilton, and others scarcely less eminent in this 
enquiry. 

A word or two we must add here as to one relation — 
simple in fact, but not familiar to thought — which light 
establishes between man and the universe around. The total 
science of astronomy belongs in origin to this element al<ftie. 
Extinguish those vivid points or bright surfaces of light 
which give splendour to the midnight sky; — deprive the 
astronomer of the feebler rays and fainter gleams which stars 
and nebula*, invisible to the eye, bring before his telescope; 
— and you tnnihilate at once that science which can predict 
eclipses centuries beforehand ; determine the orbits and 
return of comets ; measure the distances of the iixeti stars, 
and the motion of our own sun and solar system in the uni- 
verse of space ; and penetrate into systems of worlds beyond, 
where relative degrees of light become the solitary evidence 
of form and distance. Nowhere are these relations of Jistro- 
nomy to light so well illustrated as in Arago’s ‘ Analysis of the 
Life and Labours of the elder Herschel,’ recently republished 
in the collection of his works. 

Other relations still remain to l)e noticed here. The 
phenomena of polarisation, as discovered on the earth, have 
carried our knowledge nearer to the fountains of this great 
elemental power ; confirming Sir W, HerscheFs opinion that 
light issues, not from the body of the sun, but from a lumi- 
nous envelope, or photosphere around it Yet further, the 
astronomer is able to show, by placing a prism before the 
object-glass of his telescope, that the light from the fixed 
stars is submitted to the same refraction, evolves the same 
colours, and possesses the same velocity as that of the sun, 
thus more explicitly denoting the sun itself as a simple star 
in the vast sidereal system. Even the new science of photo- 
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graphy fumiiilu*** examples of the relations we are indicating. 
Experiments show qaaliintlve as well as ifnanfitative differ- 
ences in the eht^iiiieal efft*cts of light here prodiic^eil ; some 
of whi4*h we may attribute to the terrestrial media through 
which the rays pass; while others can hardly be explained 
blit by supposing differences in the solar light at its very 
^^Hource, depending cm the suliHtance, configuration, or other 
conditions of the sun itself. The singular changes, periodical 
or otlu»rvvise, evt*r ohst'rvahle on the surface^ of this ^reat 
globe, warmut tlie belief in snob Huctnations of its light, 
though tli<»y may not y«*t tell us anything beyond this. 

Hut we hav«* yet to speak of other discoveries more rec^^nt 
in date, and illustrating, even more strikingly, ttic’se wonder- 
ful reluticms of distant worlds. We allude to those rests-irehes 
of Bunsen and Kirc'hh(»ff, which have just estahlished a new 
method of analysis for metallie bodies — incomparably more 
Himph’, deli<*ut4*, and perfect than any before known to us — 
through the* coloured bands, mwerally producc*<l in tin* spec- 
trum by Hames, in wltich itifiiiib^simally smaU <]uantiticH of 
these metals are prest»nt. Wv have not spact» here to dilate 
on tht\He remarkuhli* discoveries, aiitieipatiHl in some* part hy 
tlie res<*arches of Pliicker, Wheatstone, and otlier labourers 
iu this field ; but now well defincMl and o{>eniiig a spacious 
path to further en<|uiry. They have already brought to our 
kuowlwlge two metals liefore utterly unknown ; and have 
shown otliers to exist wdH‘re their presence liad l»een whcdly 
unsiispecttMl. Hut the main achievement here is one which 
forms another link Wtween the earth and its great luminary. 
By methods of research, <*qually ingenious and l)eautiful 
(founded primarily on the exact coincidence of the coloured 
banda from the metals with certain of the dark Unea of the 
spectrum, but confirmed by evidence of still higher kind), 
these philosophers have proved the existence, in the photo- 
sphere of the Sun, of six nieials at least, familiar to us on 
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the surface of our own globe ^ with the strong presumption 
that the same metlKuis will multiply these or other ana- 
iogiULs restilts. Discovery of this kiiul cannot lie dormant^ 
and is indetni already pressing for^’urds. It is prolific of 
present inferences, and of promise for the future ; and affords 
the best illustration of that progress and spirit of physical 
science, which it is our especial object to describe. 

Having <lwelt thus long on solar light, we may speak umre 
brit*fly of that other form of tdeniental force, the Solar Heat, 
if indeed we can define tlfis as distinct from the former, 
witli which it is so closely blended in passing through space. 
Kndlt ss questions press tipoii us here, ami discovery resolves 
mie only to bring others into view. We have obtained innu- 
merable facts regarding Heat in its various forms, ami yet 
are ignorant of its intimate nature or even existence, apart 
from the matter by which its ac-tion is expressed. In all 
these rpiestions we have still eontiimally before us the ab- 
»tra<‘t coiKM'ptioii of forces or p<>wers, acting in constant 
relation to each other in the material world — a relation 
capable in every case of l>eing nnmeruuilly expresmtd. The 
phenomena of light and heat stand [Hiculiarly in this close 
eonneetion, both in their origin in the Sun, and in all their 
secondary relations. We may seemingly sepfiraU^ the elements 
thus named by the intervention of certain kinds of matter, as 
in the familiar example of the glass screen, or in Melloni^s 
more delicate and complex experiments. But such sciparation 
really tells us little more than does the dissevennent of light 
into different colours by refraction through a prism ; while all 
recent enquiries, especially those of Forl>es and Melloni, have 
shown us that radiant heat, in common with lights is strictly 
subject to those great physical laws which are recognised as 
the basis of the undolatory theory; the connection licing 
such that heat has not only been polarised and depolarisc^l, 
according to the terms of this th€M>ry, but the phenomena of 
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circular and elliptic polariBalivn have still further confirmed 
and defined the analogy in qii(*stion. 

The evideneeH connecting electricity and irifignetisin, a$ 
forces, with the Sun an<l other hiHlies of our system, are dif- 
ferent and inferior io those which establish the relations of 
light. Y Vt are they now continually becoming rnon* nunie- 
^ rous and significant. Whoever Inis seen the star of pure 
and int<*nse light which bursts forth on the approach of tlie 
charcosil points completing the circle (*f a voltaic battery, 
or the flood of Nt/ht thence poiiriHl l)y retlecti<»n over wide and 
distant spares, cannot but suspect that the new ‘ fountain ’ 
tlius opened to tlie t'yes (»f men (and certainly nt)t destined 
to nuuain an idle and valueless gift of scieuc<0 may be the 
same in source and (piulities jus that liiglnT fountain wliicdi 
dilTus<‘s light and bejit ovt*r the whole planetary system. Sh' 
J. Ilerschel, who t‘Yer makes hi.s high4\st sperulati(nus snh- 
4»rdiiiate to eautioiis induction, has assigmsl strong nasoiis 
for lKdi(*ving th<» Sun to !»e in a c(»nstantly t‘xcited electrical 
state. The singuhir plKUiomemi of the tails of comets, he 
Considers as only to he t^xphiined hy supposing a reftnlsifr 
force acting from tlu» central ]>ody, wliicli fiirce electricity 
alone C4iuld furnish. ‘The sun electrically cliarg^nl would 
induce opposite states in tin* two liernispheres of day aral night 
on the earth,’ is the expression he a])plies to tlie cfiect of siudi 
solar coiuUtutii upon our own globe*.* And if we suppose, as 
may fairly be done, variations in the intensity of this elec- 
trical state, we acipiire a probable cause for many periodical 
or 8t‘oiilar variations which have hitherto ein1)arrass«l science. 
We allude here ispecially to changes in the intensity, decli- 
nation, luid inclination of the magnetic force — that extraor- 

• Thcs« paM«age8 will be found in Sir J. Herschel’s volume on the * Xebnl® 
and Double 8tan of the Sonthem Hemisphere;’ a volume in which the 
tabular reaulta of Ui^ vast laUmre of ebaervation are intermingled with some of 
the highest speculations to which the human mind has yet reached. 
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dinnry power whieli we are nojw taught to refer to particular 
I'ouditlous of electricity, in it^ connection with material 
mwlia. General SaHne, whom the lalwura of a life have 
rendered our highest authority on terrestrial magnetism, has 
recent Iv fiu-nishwl evidence, from the exact coincidence in 
time of ma^iietio changeii or tlisturbiuioea at remote porta of 
the glolK% that Iheae are due to causes ftv^n mtiumfj irre--» 
H|H ctive of local conditions of the earth or atmosphere ; wBile 
ill pointing out the correspondence of certain peritHlical 
variations with the several* conditions of the Sun, he has 
hht»\ui a ilireet magnetic rehitimi Initween bodies thus distant 
in space. Diurnal ttr annual changes, subject to tliis relation, 
we may in part comprehend ; but it nce<lH new elements of 
knowledge to link together in tln^ory, as (teueral Subino 
and Sirbwalsj have seemingly done in fact, the maxima and 
minima of magnetic variation, with the greater or smaller 
number of dark spots present on the suirs surface; — a coin- 
ciilence expres8e<l, on present proof, by periods of ten to 
eleven years; but one so extraordinary in c]iaraet4'r, that wo 
an* bound to await other periodical recurrences before finally 
admitting it into the records of discovery. 

Meanwhile the siiwm also has been foun<l, by dolicato 
o!wa*rvations and averages carefully collecU*d, to exercise a 
magnetic influence on the earth ; — the mtedle expn^sing t^i 
the human eye certain small variations wdiich strictly corre- 
spond with the lunar hour angle. This fact has its peculiar 
interest in suggesting, and with much probability, a similar 
influence throughout the whole planetary system, and possibly 
far iK^ond. The magnetic conditions and changes of the 
ifarth itself coma into direct testimony here; — so general 
and strictly coincident over its surface, as to make it certain 
that the total glo)>e is in a definite magnetic state; and 
.capalda through this state of affecting other worlds, as well 
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iiH tho littlo wliu'h mai\ inakos his index of this inys- 

tijrious force. ^ 

From these viLst arifl remote actions in space around ns, 
we Come to tho?ie idTectiiio the matter, whether inorj^anie or 
iiviiii', of tl»e eartii on whieh we dwell. The same ^ns'it 
«> phy.'iiial f»n‘es an* ntil! in nnceasinjj^ action hen*; with more 
^liv^Tsity of «*tTect frotn the differences of the mati*rial acted 
upon, and from the refh*< te<l iidlia rice of organic life upon 
th<* nnitter out of which it is ciiftemlered. We have already 
spitke*n of the iiiipos.<sihility of ^ivin^ more than a fiance o\er 
this wi(h* lield ; hut even sueh cursory vh*w will suflice to 
shi>w the maonitudt* of the ohjeets attained in eaeh science, 
and the enei*|ry which is ever active ti) forward the work : - 

tA iy TtfAo» i^tpyd^eaOai. C )n one snhjt et, indeed, that 

of Klectricity, though heyond any <»tli*r proliti<* of j^nat ilis- 
c<»v« ri»vM, wenerilsay little hen*, haviiijj^ in a recent re\ir\v of 
M. |)e la hive's work d«‘srrih»'d its proi^n ss, and the wonder- 
ful n siilts thont*f ol»tainrd, as well for pure science a.-^ for the 
practical tiscs f>f mam Yvt i vcn amidst these marvtls of 
human attainment, it must iieeils he aviiwasl that on certain 
points we are still in the very aljiliahet of Kleetrical «<*ienee. 
The ti*rms of ami uc7«i//c<*, thouj^h reqiiirtnl for prac- 

tical use and illustration, are little better than barren phrases 
us regards any pt^rfei't thef»ry of the two polarities ; whihMhe 
whole subject ot i tiduct um atnl <‘om^ne//oa is still awaiting 
more certain and complete conchiHions than have yet l>een 
ohtaine<l* That induction is really a certain form of con- 
duction, we have every reastm from Famday’s researches to 
believe. But we have yet to learn what are the states of 
the moleouh\H of matter which mtiiister to these incomieiv- 
ably rapid propagations of force ? — what the circumstances 
which render some l>odit*s scarcely capable of this conduc- 
tion? — what, further, the material conditions which give 
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traiismiAsiou to circuit •ciirreut^ m viist in length, and in 
which tlu* oppiw^itc polar forces are inaintuined even thotigh 
luilf the circuit be made through solid earth ? We can only 
refer tlu*si‘ and other questions e<|Ually obscure, to tlie hilM>ur8 
of a future time. 

The rest'archcvS and successes of our own day are the best 
augury for this future. Many rtnxmt discoveries, simple « 
and limititl in tlu'ir origin, have become vohunt^s of new 
knowh-dge m their progress. Such an*, f<»r instance, the dis- 
envery of Oerste<l, on w'hifii depc^nds the w'hole 8cienc(» of 
Klertro-m:igiu-tiMn ; - the thu^triiie of Kleetnilysis, as tinally 

otahlished by Faraday, in strict fuUiliiient of the law of 
<h ruiit4‘ proportions ; the further disc'oyery of Faratlay, that 
all matter of wliat.Hoev< r nature, solid, fluiti, or gaseous, is 
afVi‘rt«-d in a deteriiiinati* iiiaiiner when placed within the 
^phfit* of lim s <»f iimgiiefie force; — and his eonteTtipiminf^ous 
diseovciy of the* rofati<»n of a lM;am of pohiristMl light under 
th«* iidhn tue* of iiiagnetic force direcU'd through glass of a 
<‘^•rt;li^l t< xture ; tollowod by those larger researelu*s (in which 
rimker and Tvmlall have partaken) ilimdosiiig relations 
hrtwi*en magn<*tic three and the intimate structure <if all 
cTVHtalline Isslies. Many similar instancts might Ikj given, 
but th<*se w'ill HufBee for the purpose we have before us. 

iSiiiie single and unexpected observation may, perchance, 
furnish hereafter a clue to the truths still d<Mjircd; and in 
the Ix'autiful experiments recorded in the Bakerian Jx*eture 
and other later papetrs of Mr. Gassiot, we willingly recog- 
nise one avenue through which such research may well l>e 
dircHJted. No one can have ifdtncfMsed the wonderful pheno- 
mena of 0tftUiJied iif/htj as seen in tlje luminous discharges 
of a voltaic Iwittery or induction-coil, passing through vacuum 
tubes of different degrees of exhaustion, without noting in 
th<!se phenomena the elements of future discovery. The 
redation of the luminous strata so produced to the electrodes 
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or pol<« of the circuit, find the still more curious influence 
upon this (liseliar^c in vacuo by a magnetic force actiiijif 
from without, urn facts which carry us deeply into that ol>scure 
part of physical science, towards which so many paths of 
enquiry are now laid open and eagerly pursued. 

• 8carc<‘ly less reinarkable than the discoveries in Elec- 
trical and Magnetic science, are thi»H(* which regard tlie 
material phenomena of Hf‘at. We liave already sjiokun of 
solar heat ami its connection wnth li^ht, as transmitted lo 
ns fnnn the siin. It is diflicult to separate this, evin in 
theory, from the heat uneeasinj^ly ^enerate<l or lost in tht» 
mutual ucti«»ns and <‘hnn;jes «>f all matters surronndiiif^ us on 
earth; and seience is ever temlini' (o annul su<*h distinctions. 
The main problem InTore us, as regards both solar and 
terrestrial h«'ut, is the intimate nature of Heat itself; — 
\>hetlicr it be a sc[>arate element, or simply a state or con- 
dition of matter ? The latter detiiiltioii of it, as a specific 
tuodtf i»f motion of inat4*rial molecules, interebangeabh* with 
other imnles of tiiitlecular iimtion, we lieliev<» to furtiisli the 
la st interprebition of all tht‘ various plieiioinena ; ami even 
t>f thos»* setuniiijr aiiomali(\s «>f the radiatimi ami focal con- 
ciuitratimi of cold, which impugned or perplexed all earliiT 
theory. This view, now aditpted hy the most (uninent natu- 
ralists, is cvtTy day receivinj^ fre.sh illustrations. The imxst 
recent is that furnishetl hy tlu? beautiful experiments of 
Prof*‘Ssor Tyndall, ‘On the Absorption and Kadiation of 
Heat hy trust's and Vapours;’ — a restnirch, the rmilts of 
which are not limited to this sinr^le object, hut embrace con- 
clitsious stretching far beyond; — even to the distinction of 
and comiMiUud moh‘cule«, in determining the intt nial 
actions, as wtdl as tpialities, of the matter hy which we are 
everywhere surrt>unded. We ainnot do more than allude to 
the foreign labmirers in this great field — Ampere, Fresnel, 
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(’auchy, SecWok, 8c*lK»nbeiiif i&c. ; whose researcht's |;ive 
new access to those higher law's of force and motion which 
we have markwl as tJie ultimate liiiii of all philosophy. 

If seeking to denote briefly the most striking characteristic 
of inodiTn science in its direction to Matter, wo should name 
at i»nce the principle of Molecular action, as mov applied 
to physical n‘search. Through this doctrine luis been niade^ 
man s tieepcst inroad into the Kecr(*ts of the natural woTld. 
N\» single principle is so variously iipplicahle : none has done 
s»> mneh to promote discovtry, or to autlumticate and give 
the form ainl force of law to the results ohtained. And yet 
it may lx* said to have had a lawless origin, and to have 
b* i n long the play of Iniman phant4isy under the garb of 
scii nce. \Vi‘ cannot here travel hack to those early specu- 
lations on atoms, which ent4Ted so largely into the staple of 
the anci«*nt phih»Hophy; and which the poetry of I-iUcreti us has 
Ix'tter coiisecrated t<i later times tlian tlie most subtle prose 
«»f the tireek plnlosophers. In every interm<‘(liat/<v‘ age, evcai 
tie; darkest, the atomic, doctrine in one form or othrt* has 
kept a certain hold on the minds of learin*d or speculative 
men ; - a natural eflfeet of the facility with which it lends 
jt*M If to any lnp<»thehis, however crude, regarding mutter 
and imiti rial phi'iioincmu It w'as n^served for our (»wii time 
to render it at once the subject and instruinent of legitimatii 
science; the foiiinhition of law's next to mathematical in 
bco|>e and exactness, and the most powerful of all aids to 
ulterior r<'i«*arch. 

This great achievement (for such it is) we owe mainly t4) 
Chemistry ; and to John Dalton, the Quaker chemist, more 
than to any one Ix^sides. C1o*kj approaches Innl he<m made* 
Ix fore to the doctrine of definite projjoriume^ iw repre- 
jx.*ntf*d by the molecules of matter in their comhiuatifms. 
Htieh anticipations are r<K?orded in the case of every great dis- 
covtrry. But Dalton (speedily seconded indeed by other great 
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chomifltft) first gave clear decJaration to the principle ; and 
ilhistrated its applications, mighty in their universality, with 
a simple wigacity Indonging to thfj genius and hahits of the 
man. The simplicity of his early experiments is, indexed, 
characteristic also of the manner in wdiich many of the 
highest truths in science have l>een reached. Facts the most 
•familiar to common tihs»*rvation, and thence disregarded hy 
common intellects, have furnished hotter materials and sug- 
gestions for discovery than the most recondite theories. 

It has been justly said hy Sir J. HcTschel that numhe.r^ 
wefijht, and inmsmr are the* foundatiems of all exact science. 
The* uteunie eloetrine* has aeM{uir(‘el from clH*mistry these con- 
elitiems, which give it Huh|tance and certainty as a physical 
truth. When analysis and synthesis, cart'fidly ap[)licd to 
compouiiel iMidies, elisclo.s«*el a constant and elefinite* propor- 
tion of tin* comhining <»h*mcntH,nn<l an e<|uivah*nt or multiple* 
ratio (»f parts in vwry clu*ntie*al change*, the re*«juire*meiits of 
numlM*r, aiiel weight, and mf*a«ure were all met and satisfied 
hy tlfe eliscove*ry. 

Here (lie*u we* have a gre‘at law^, or grmip of laws, 
thtu*e>ughly atte*ste‘d; — of high generality; — and preiving, 
lK*causti haseil upon it, that atomic or mole*cular constitution 
of matteT which alom^ e*oulei afitml sut*h results. \Vhatev<*r 
name we give? to them, tlmse atomie? parts exist in all lH)e!ie s, 
and eletermiim hy the‘ir own nature or arrangeine*nt tlut 
properties anel functions of each. That they are minute 
lK*yond all human measure is proved, not only hy the 
chemical relatiems just denoted, hut also hy those ndations 
to heat, light, electricity, and ineclmnical force? which ex- 
pt rimeiit has demonstrateti No hindrance, indeed, to lielief 
need exist on this score. Matter, either unorganised as we 
term it, or organiscHl into life, affords endless examples of 
a divisibility, which we seek to put before the eye in figures, 
hut which no human sense' ct^n follow or conceive. ^Tiile, 
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h<»wrv< r, eviU imagination utUTly fails to roaoh tlio mdity, 
n^ason acct pta this next to infinite divisibility of iinittei\ uiul 
tiu* eonco|>tiou 4)f ptilarities and inutuul n latitins of at^miH bo 
coiKstitutt il, SIS the sole metluxl of expounding; tin* phemuneiuu 
Sueh Md)tility 4»f their elementary parts may fairly la^ stated 
as an luftyrttl /oeA'fs//// in the emuposition ami ehanges of 
all the nuiterial Innlies whieh surround us. 

Had we n>om here, we ini^ht dwell 4»n the astoiiishfll|; 
n Htih.-, already derivt d from this in‘W nu‘thoil <»f ehemieal 
eiujuirv, tl)ron;;h tin' atomieal eombinations ot matt4*r; and 
tho^v opeeially whieh briiij; in-w* laws of aethm and eom- 
bination iiUo vit'W' ; sm'li as the ihietrim'sof /s(/nioiy>A/sm, 
(liojfur snhstitutioit^ hinnt*li*tjon» ttf rom- 

i^e., whi<*h we 4)W<^ to tin' lahour 
of Ih rzelius, Mitseherlieh, laehij;, Hofmann, Hrodie, and 
iitlnr eheiiii^ts. Ea<’h one of thes** laws, thus hiised on the 
atomie doetriue, is a sjMM-ial example of that spirit of profoimd 
rosoareh whieh marks the seienee of our day; whiJt* the 
^^rowth of •froanit* elifinistry, iu seijtnd to labours purstied on 
thin prineiple, is perhaps the most woinh'rtul of the n*sults 
tln iiee jittaiinnh No surer f4*st of truth iii^any law than its 
power «»f predic ting; evcuits or effects yet unktn»wn. When, 
for instance', w<* find in the clifft reiii series of organic acids, 
where every step of change is made in midtipli! ratios of 
nuiiiertcMl exaetn<*ss, that cc'rtaiii vend places, left in tin! first 
eonstnic'tion of the series, are afterwards filled up by fJie 
discove ry of compounds answering to the riuunrneal 

conditions nupiired, we see at hiice how much Inis be en tloin* 
towards the deciphering of this secret scroll of natiu*e. Had 
tin* mystical arithmetic of the Pythagoreans and Alexandrian 
Platonisis lan^n convertwl from a dreamy speculation into 
solitT reality, it would have fallen short of the actual results 
which this part of science Inis disclose<] U} us. 

lint though especially demonairated in chemical affinities, 
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the atornic theory is far from being limited in application to 
this single science. We have seen tliat the other great forces 
are known to us hy their actions on and through matter, — 
such actions and changes, whether from light, heat, electricity, 
or dynamic force, giving foundation to the several sciences 
which hear these nann-s. (V)-related as they all are with 
» chemical pluuiornena, we might ex|K»ct some corresponding 
refiition to that atomic constitution of bodies, from which 
nKwieru chemistry has drawn its greatest disc<>veries. And 
accordingly w(‘ hnd rium<*rouH*and striking proofs to this 
etfect, fiirnislied by those who are seeking io solve experi- 
mentally these high problems, and thereby to establish new 
conueetiiuis in the sciences, and laws cointnon t4) all. W<‘ may 
take as a most instrm tive examph*, tiu* varimis and In-autifiil 
plicnomma of crystalline bcKlies, in tlieir relation to lu‘at, light, 
and electrii'ity. The crystal itself, whatt'Ver the matter com- 
posing it, must be regarded as a substance, tin* comp(»ncnt 
molecules of whicli are et»mp(‘lle<l by a force t>r atlinity 
(what W4* may peto’/s/o/io/Zy call polarity) t<» a>snmt* certain 
definite positions, determining both the inner structun* and 
outc*r form. Tl^* three forces just named all affect most cu- 
riously this molecular arraug<*tiienb Mitscherlieh has shown 
that while iictiicilral crystals expaind equally in all directions 
from beat, <>ther crystads, not in this group, change the 
uiciisuri* t»f tln ir angh s with every change of tempeniture. 
He has further shown that great alterations may he effected 
hy lieat in the internal structure of ciy^staLs (as in the c^ise of 
certain prismatic crystaiU evolving octaedrons underexposure 
to the sun’s heat), without affecting their solidity or altering 
their external form. The geometry of ervstads, indecal, we 
may fairly sjiy, is hut the o^er sid^ of the science; the 
atomic relations and changes \cUhin put other and deeper 
considenitions Inffoit* us. 

Tlio fact, now attested in so many ways, that molecular 
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rhaiigo«, transient or |>ernianent, may occur within all luHiies 
whili* retaining what w’e call their solid state, is one of hij;h 
iiitert*st, and not enough rt^ardeil in its application to every 
[mrt of physics. The familiarity of some of the instances 
disgnists what is most curious and important in tludr nature. 
The simple expansiiui of a inetalUe har hy heat involves an 
atomic cluuige through its every part ; h*ss complex, it may • 
Ih\ than those ehanges of iiioleeular arrangement witffin 
crystals which atTeet the passage of light through them; hut 
anah»gous in the main fact* of (Im mohility of atoms, and 
their power of assuming new ami definite position >vithiu 
what we call a soliil body. We know lrc»m r«*cent experi- 
inehts that an iron har is sensihly eh»ngat<‘d, and the 
elastieitv of ir<»ii transiently, of steel perriiam'iitly, altered hy 
magnetisation. We know further that the capacity of iron 
to <iiiiduet heat is variously imKlifiisl under the elect ro- 
niagnetic action. We have the certainty, from the effects 
manif» ‘'ted at its extremities, that «*vc*ry iimlecuh* in tlie wire 

♦ »f a!» < h^etric telegraph, whati ver its length, umhTgoes change 
at tlie moments of t ransmissioii t»r (*<'SHati<»n of the cdectric 
fi-ri e. Witlamf stopping to eiiipiire win th««r sueh int<*ruul 

* hanges may not h<- interpreted as a tc/oL'/tr// to what 
term fluidity, we clearly see in them a proof of the hultri- 
(hm/tfif of a(oni$\ and very strong <*viiienee that these mole- 
cules of matter, minute heyond conception though they he, 
are endowed individually with axes of motion or polarities, 
ilitermimng their mutual relations, and Urn changes they 
undergo when siihinitted to forces from without. Such ctin- 
clusions, forced upon us hy tlie simplest view of the subjei^t, 
are strikingly corrolx»nitefl by the whole course of modern 
c ncpiiry ; and very especially in those sciences which have their 
foundation in the ac*tfons of light, and the electrical and mag- 
nHic forc*<^, upon iiiHtter. Tlie time may come when mole- 
€“ular forces or affinities, now represented chiefly in chemical 
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actions, may bo reduced to a, common principle with what 
we term Wichanlcal farces. And if gravitation be ever 
Hubrnitted to some common law with other powers, such 
law will probably be founde<i on the nature and functions 
of these ultimate particles, ~ the ctofiara aSiaipSTa of 
ancient philosojihy, — the materials on which modern science 
works, amidst tie* moM profound mysteries of the natural 
World. 

The whole seii nce ami exquisite art of photography, in the 
relations it t*>tablishes betw'etui li^ht and molecular elmnj^es, 
^fives further evidein‘<* that these chanjsfes form what may 
justly he deemed the snhstratuvi of all plwsieal km)W'- 
led^e. Ami the sami; infereiic** is derived from the discovery 
(»f wind have he»*n called allot topic statt'S of various suh- 
staiices, as phospluirus, oxyi^eii, &c. ; where an entire ehanj^e 
of f»ljysical propel ties is pnnluced, the matt»‘r so ehanji^ed 
retainin'^, as far as expiTiment can tell ns, its exact iilentity 
of iiatun‘. The supposition of an altered ananotummt of 
similar e<mstituent atoms, is the sole present method of 
explaining; this <*urious phenoimmon. 

We name thes<? few instanct's out of many equally re- 
markable; all expounding, in one fonn or other, the great 
[>rincipl«' tif irndt'cnlar action and relation, to the clear con- 
ception of w hich mod(‘ni science owes so much of its success. 
ICven t!it‘ points still open to ci»ntroversy - such as the true 
nature of the ilistiuctiou ladween para-inaguetic and dia- 
magnetic bodies(those which take position parallel to the 
line of magnetic force, or transversely to it) — are ch^arly 
scHUi to depend for solution on more c.\act knowledge of the 
mtHU‘S of molecular aggrt‘gation, and their influence on the 
forces which tniverse them. Again, w^c have the cpiestion 
l>oftm' noticetl, as to the phenomena of the electrical induction 
through air, glass, and other media; — whether these are due 
to physical causes yet unknown ? or to molecular polarities 
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an<l motion,^ far roinoved from. all C(»^ii8anco of thr sensos^ 
but iiit4*rj>ret4H! to our reason by tlio closc'st cx|H*rimontal 
an;ilo|^ies ? Faraday ba« j^iveii the Siinofion of liis opinion to 
the molecular view of the phenomena^ and Chove and tithers 
have done nmeh to stren^lien this eonclnsion. 

\Vf have hitherto licen speaking of Matter gen<*rally, with- 
out H to the various aspects under wliieh if is known lo 
us. For with all the refinements of modern analysiH, tiuue 
still remain more than sixty substanct»s uuiieromjpntieil^ and 
wJiieli must tli(‘retbre be tIeeiiUMi simple or idruiienfary f<i our 
pH'M iit knowhdge, t tf tiu‘se the largest proportion arc* wl»at< 
\vr toriu metallic iKulies, am! nu>st of the additions recently 
made to the list of sitiiple substances belong to this <’hiss ; 
with the furtluu- curious speciality pertaining to several of 
tlh m, that, wliih* perfe<*t ly distinct from all otliersin physii'ul 
charai'ters, they aiv hith<*rto known to exist, in a few rare 
spi eunens ordy. Almost wc* uiigld bo tempted to surmiH<i 
that th« y Indong to (ho ntimls r of thoK<: materials of which 
aorohteH MM-m to tell us that other worlds are lua^le ; and 
that thoy exist more largely ilf lh4*se wiirlds than in the 
ft ohlf re[iresentatioii of their existi nce cm our <iwn globf». 
Such sugg«*stion, however, iiuist hi* rt*c<-ivc'd sitnply as illus- 
trating the manner in wldeli modern ftci( nee, attaeh(*H fa<’ts 
alrea<iy attained to problems yet unn^olved ; concc ntnitiiig 
them :i» it were around eiuiimon foci, biw-ards which ila^y 
^*vc*r more dowdy converge. 

The gri*at problem reganling these many kinda of matter 
on i»ur ow'Ti earth, lie» in the qtu*stion, whether they may not 
hereafter Ikj lesw^ncKl in n(iifdH*r by rrsliiotion to certain ele- 
ments, common to (several or all? Whether, in other words, 
ls>die8 simple to our present knowledge, are not actually ccjm- 
[KHxnd in their nature ? (Iieinistry, it must be owruid, h;w 
hitherto done little directly towards solving iliis <jue»tion ; 
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the vast resources of analysia having tended to multiply ele- 
ments upon us, rather than to abridge their number. Some 
approach in this direction has, however, been made through 
the law of isomorphism ; which, in showing relations of 
mutual substitution between ccrrtain eleme ntary bodies hav- 
ing other curious resemblance (»f physical properties, lias led 
to their arratigemt nt in groups; preparatory, it may 1)0 
liT^ped, to some future discovery which will give a common 
bjisis t4> all tlu! bodies thus related. The most remarkable of 
tin \se groups is that comprising chlorine, iodine, and bromine. 
Arsenie and phosphorus — selenium and stilplnir — and the 
group of the jdatinum metals, are other examples of thesi' 
singular relations, to which, in connection with the law of 
<letiuite proportions, the lahours of thi‘ chemist are si duloiisly 
dirc<*ted; not s<dely for instant results, hut with the prospect 
<’onstaatly l)ett)re him of those higher truths, to which some 
om> single diseovr*ry may perehance open tht‘ way. The 
present methods of ehemical empiiry are pceuliarly titttnl to 
this criflnil fxn)ninafinn of the simple bodies; while in the 
spcetrtim analysis — that ext rat *rdi miry discovery of which 
we have spoken— -we tin<^ the promise of results scarcely 
yet coiup;isHt‘d even hy the imagination. Kleetrieity, again, 
tsiually powerful and dtdieat** as an instnmu nt of res<*arch, 
has been, and must ever he, an especial aitl in the prosecu- 
tion of an 4>bject W4»rthy of all tiui labour that can he given 
to its attainment. 

e have already spoken at some hmgth, of Light iia an 
element in the univiTse ; and of its properties as it comes 
transmitted to us from the Sun and other worlds in space, 
Jhit much more might be Kiid, had we space for it, of those 
wonderful phenomena — whether derived from solar or arti- 
ficial light which have exercised the highest genius of 
modem science, and largely invoked mathematics as an aid 
to experimental enquiry. If we have not yet reached a tnn* 
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and c<nnplrt«' theory of the or h arnt the inauy 

conditions nnder which light penetndes, pervades, or even 
hrciniies latent in dilfereiit forms of matter, this deficiency 
is din‘, not to any want of zeal in research, hut to tho in- 
triiisi(* dirticultit‘s of dealing with this subtle and inultiforni 
clement. 1-ooking at the colours alone of the spectrum — 
*ho hfi lutifully tlefined to the eye by the si'veral refrangi- 
hilitii*s which i volve them — eont roverHh»H still exist as to 
the maiiiu*r in whieh the^^ comhine with each other; and 
until the nn’ent suggt^stion *of Sir J. Herst^hel, followed by 
ibe Very valuabb* reM*arcbes of l*rofessor Alaxwi'll (IHfil), 
whieh rescue green from its suliordinate plaeeas acompouml 
of yellow and blue, we Nvere at fault even as to what might b(» 
deemed (he primary colours in the scale. The conne(*tums of 
an»»tljer portion of the spectniiii, with tliosc changt's in the 
molecular eomlitioiis of matter which we call chetnical, furnish 
a new avenue to the higher physieal hiws which lie before us. 
In photography, the exp<inent of these changes, we have an 
agent s«* Working as almost to put to shiiim* the niaiiipula- 
tnnisof human art. To fix what we transiently see by rtdle<’- 
tiou from a mirror, was the nhjeet sought for, and for a long 
time inefi'iv'tually. Once attaineii, every y«*ar has added to 
the In-auty and perfection <jf an art, wiiich may espeeially he 
called the i liild of science, and which wc? must not yet affirm 
to have reached its maturity. Whoever gazes on the colours 
of the S4»lar spectrum, cjinnot hut seduced into thinking 
that photograpliic chemistry may hereafter aflford colouring 
t<i our pietun*H, as well iis the simple imagery of light and 
sliade. We are still too iifiperfi*ctly a<.‘quainUMl with flu* 
complex machinery <»f the solar liearn to warrant ahandon- 
irieiit f>f the object ; even were it n(>t prolmhle that the 
pluuuimerm of colour are mainly due to the at<miteal con- 
btitution of the IxKiies recipient of light, and to the organic 
structure of the? eye itself, forming the last material link with 
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tho p(!rcipi(‘nt boin^.* Tliis,ju truth, is onc‘ of the cases now 
frtHpieut in science, wliere eveu iiiilun* may Iiecome a fountain 
of discovery. Negative conclusions have their value as well 
as |)«).*»itive ones, and often form an index to the path through 
which truth and cerUiinty are linally reached. 

Witlumt going into di^tails, w** may allude here to the 
reo-nt photo-ehrmieal resfarclu'S of Huusen and Hoscoe; to 
titost' of Hecfjnerelon phosphorescent aii<l Huorescent bodies; 
ainh still more, to the remarkabR' expi*rimeiits of St, Vicb)r 
umltirove; all showing the direct action of light upon th«‘ 
moleeules of matter to be far more universal and minute, as 
well as mon‘ detinitt; and lasting, than was before dreamt of 
in »mr phili»st>j»hy. In •man, it luis been the gemu'al pr«‘- 
sumption that liglit tirnls ingress by the eye aloii<\ and with 
the sob* etVeet of giving instant vision of things without, 
Ibit reeent eiiijuirv calls upon us to ri*cognise, even in the 
eye itself, the and probably rrjh\r of light 

within th<‘ preeim tsof the organ; atibrding, through what we 
may venture to call photographie impn s>ions <m the retiini, 
the (»nly plaiisihb* explanat itiii of iinsHhJfrtire /uz/(7/oz/s, and 
of other pln‘Uoiin*na little heeded from their familiarity, but 
prest'uting prohb‘ms of tin' higlu'st interest to philosophy. 
The experimt'uns of D'Arey provi that the iinpresvsion of light 
is often n*tained on the rt'tiim for fully two and a half minutt*8, 
'”~tlu‘ time in which a liniiiiions particb* (»r undulatirm passc'S 
through nt'arly thirty millions of miles of space I What is the 
condition of Light — be it conc<*ived as matter, or motion, 
or force- when thus arresttnl and enchaiiUHi in a living orga- 
iiisiUion ? In Uiis brief ipiestion lies t)ne of the most profound 

• The curious plicnorncna of afionl illufttmtiou of thiji 

remark. Thm juihjcct U of l.y Sir J. Herschel iu a recent Memoir ; in 

which also, with hia wonted ability, he revises jjenerally tho mutual relations 
of the prwunatic c^douni. an*! |^rviv.«*^ upon the notice of the ex^terimentaliat 
the important iliatinctt >n In'tweva the atiidy of pigments or negative colours, 
and pmnuitic Oir positive oim 
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«»f tlu' |>ri>l>lt*nii4 ti) w]ui*h wo ha|vo just advertt'd. Tlu' oUior 
tluMiry wliicb rogjinls li^ht an omission of material particlos, 
was callt^l upon to answer the empiiry, what becomes of 
thus absorbed? — while the undulat4»ry theory, now 
a*'eej>t<*d as the ^reat law iif Id^^hf, has to explain what be- 
e«»!iies i)f ? In the latter theory, clostdy linkeil ns it 

is witli the tloetriue of convertible forces, \vc undoubtedly fiml 
the easier SidiUioii uf (lie prcddeiii. Ihit in this part Tif 
sei« nee notre espeeially, suCh (pif'stions an* ])erpetually pn‘ss- 
iii*' upon us eaeh fresli fact *( and the siinph'st an* often tlu* 
iuMhi '‘ii;^'oeMive ) j^ivin^ acc«*ss to objects of more advunciMi 
and hpcculalion. 

In piu*'^in«f tliu*» cursorily <»V(*r tlie Hcieiices which (h*ul witli 
the \ari«»us forms of matter on our |^loI»e, and the forces 
aflVetm^ (hem, w** hav«' said imthino of tliat Seieiiei! now 
b* t ome’ s.) \ast in its ohjeets an<l inethoils, which tak<*H as its 
proviner (he outer struetiire of the j^dolx; itself; and the 
ehan-^eu, or;;ani<- as well as merely material, siieciH din;^ one* 
anotle*r t«>r on (hat surface which is now (he dweljin^- 
pia»‘e of man* Such M*eiiiiiijr oinishion wi* may i^xplain by 
referem** to pre\ious Articles of this Kevh w, in which the 
pn>eni aspect of ^oolooit-al wienee, and Dm ipjestions it 
inv«»l\es, have been considenHl at some length* In no om*. 
tlepartmeui t,f Natural knowUnlj^e, we may safely afhnii, 
has irnaU r zeal and activity been displayed, or with lai^^er 
and more* suctessfiil results. We must repeat furthw that 
(M*4>K»jry has (within the last thirty years more esja^cially) 
undergone a change which raises it far al)o?e the mem 
hisf^iry of tke* succession, location, or dislocation df strata, 
and Connects it ins<*panibly with other branches of scif*nce 
still more fruitful of discovery'. F'ossil O€*,ology in particular, 
the enration of our own time, affords a striking example of 
what may Ik* attained hy zealous research, siibmilt^sl bi 
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meihodii of sound and careful induction. This science has 
given us deep<»r insight into the natural history of our globe 
than any otlier can supply; and, taking order of succession 
as its basis of enquiry, luis furnished more certain means, 
tlirough fossil remains, of identifying strata in distant parts 
of the <‘artirs surfacv, and what is a hir higher attainment, of 
determining the forms of organic life, during ages long ante- 
rh)r to all Imman calculation of time. This is not merely 
a new branch of knowledge, hut almost an ingress into anew 
world. Nor cun it in any s«hise be dt‘emed a stationary 
sciruce; while vast regitiiis still remain wholly um‘Xplored ; 
and while occn]>ird, as it continually is, not s<»hdy in disco- 
vering new fossil species, but wdtli tiu* higher objeet of 
dett'i’inining the origin and succession, in the series of nx'ks, 
of those typical forms of life which have dt sceiided to the 
Fauna and Flora of our own day. 

'I'his sid>jeet of PaheiUitoIogy is indeed allied in every 
part with the present history and physiology of animal and 
vtgetalil*' life; that great domain of knowledge which, 
though closely eticircled numd hy physieul laws and phe- 
nomena, and approached only through these, lias still a secret 
region within, * the origin and principle of life itsidf, - 
hitherto inaccessible by any inetliod of human tmquiry. It 
w^:is our design to have inclmh‘d Physiology’ among tin* 
several subjects of this article ; as illustrating not less than 
other hrauches of science - in some points even more 
strikingly — the advances made in actual knowledge, and the 
spirit which imjads and animates to further research. While 
atimitting timt this spirit has sometimes run riot upon 
(piestionl^, the very mystery of which invites and eml)oldens 
speinilation, we fun! true inductive science moring steadily 
ouwanls amidst tlu^se more ernitic courses, to those truths 
— the KTrjfM it asi — which are the certain reward of all 
legitimate inquiry. So much, however, has recently been 
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attaiiuii in aniiuiil ami vogt»tal»U* i^hysiology at largo, and 
\rrv oripooially in tho groat dopartmout of Human Phy- 
sioliigv, that not ovon tho brioIVst summary otmhl bring tho 
Md»jort within our prosout limits; and wo nuust postp*>m' to 
aioithor timo tho noti»‘o «»f thoso tuniiuuit disoovorios, and of 
th»* works whioh bt st ilosoribo and illustrato thorn. 

Wha! has U‘« n doiivtui, howovor, fr<»m otlu r branolu'H of 
pliV'^K al soi«an o will, \so trust, ad< <juatoly fultill our intontion 
*.lH*\%iiig in what spirit all suoli soiom^o has lioon nn'oittly 
pnr-ut d ; and what signal miooosh it has obtaimal in oom- 
pas^ing and rxpininding tho groat phonomona of tho nattiral 
wurld. Happy tlm^r \\1 h» oaa work trampiilly amidst thoHO 
wi»n»l« rs nf luittiro, anitnatod by the* h»Vi* uf knowh*dgo for ita 
own sako, ami nndistnrbod by tin* storms which aro over 
agitating and voMiig tin* W'eirhl without.* 

• It i!w ♦» ijiS p. >i!njr ii.H >»• 11 AS im|v)rta)it, to Imm tlHMlifTiTPiit molho«!'« 
) \ li III* u ' f j/* lou** .irn\i‘ u! a ''oinnioii truth. Wluui th»* ItrMf rilifiou of 
? e< l<ii!i* w.o* 1 kn« w loif t*y uiunt* <inly fli«‘ miiarkiiiilo writiii^M 

*’i I>r M n. p ' t III il> n itu ^i}»(«arirnf iiu«l» r vuriou^i tlufi-M from IM42 te» 1851), 
o 'I <l « f roll* I'f thi iiitOu.il rf ihilify of n rtjiiu of flu* physical 

! ’ }• imiiO.tiio *1 ly au l iirj/urto iif . aiif icipatili^ ill part 

t* M pr x J* whii’h ha^«’ ii“H' i/nrn it tin* r}jjinu*tiT of u ureal phy- 

»• u{t>* Il's i.oi».*r \uttii < htrfty .ipp*'rt4Ui to tho <vpnvulciit relatioiiH <if 

If' ;i:i 1 M** K tiuiMi I *. p i- hut tn lat*r memoirs h«* f it^^niia hiM ar^uiiKUit f*> 
.♦.’or f P • 1 mi'lmljisg thun* «hu h act ui tW pheitomeim of organic life. 
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ttoll Ukvirw. J vuv is.yj ) 

I N a former nunil»»‘r oF tlnn l\rvii-\v (J>m. IH.lH), wt* took 
oct'aHioii, from Homo n-markahlr works tln-n U'ton* u^, to 
rofriTiioiit on tfanr prrsoiit ooinlit ions of |»]jyHi<al s< ion«a* 
whi<’li inoia' osporially mark its prooross iniwanU, ami tin* 
larp'r sfopn ami hi^^ln r spirit now;^Mvon tti its pnr>t»it. (>nr 
vi*‘W, lio\v«*vrr, was tln*n ron!in»*«l aliinmt nxrlusivi ly to tlio 
im*r;^anii* part of noation; to tliosn m iom r^ whit h trnat of 
inaftfr nnrmiowiMl with lifr, ami of tin* ort.it n.ifju.il fon oh 
or powors whii'h wo ro<*oj^iiiso hy, ami thron;;]^ tin ir various 
a<‘tton on tho matorial world. 

Wo havi* now hoforo us aiiothor ‘^orios of woiKh (to wlaoli 
many im»ro mi^ht hn addod ) rooordiu)^ fin* prt‘sont stato of 
our kmnvlf'd^o of niaftor or^anisod into lifo; of that va>t 
domain t»f animal and vt'jjjotahU* t*xistom*o \vhi<*h lios around 
us; prt*-ontino a thousantl piohlmnsto our r»*a‘ion, a!id almo*'t 

appallin;^: ooiitoinplation hy tin* multitudoof it*»ohjoots, d’his 

short and M'omin^^ly .simph* woid doon, m truth, in 

• I (tttin’A* Ot'i.’fu' . y M/ 't ‘ * .'(»»» iinJ 

Mii’tiuu >'/ 1{> liMnor .(.•in***, l.RS 

tMiU.'ii ) Lmit.-n. lS-u» 

*2. (H t»r th^^ .St"t*WA*rjr*' Pr^-rifi, *i, h i.t‘ /V- 

JmitriJuttU /r>' 1 4 j Orntti, fr^ }H thy Himf' rm-t I^f‘tnst<n ^ro.rr.Oii ,.j 

«rs*/ Ihvifhtpfiifut for JVtir IS ID. Hv Riif*hant • F. R s r ,^^4. HID. 

3 iXt >/ If <>*i tk* ( >/ /-Voii.v, anA Si. i;y 

By A. ih' Quatn*t*A*trs. 2 vmU. IR57. 

4 . at Truhy^ th/ Snuliy Jitirs, ohA Jrr$fy }}j 

Of*org«‘ H. 

5. The MoJitrr-PiuJJrf * or r>/ Arrkifwfitrf, as 

indscai^ m ti« Tyincmi Faem* e/ ^4114^4. By M-D. IS58. 
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uu linie tho of all tho problems ^uDinittoil to 

human All tUMinctious niul divinsitio- are tritling 

ill eMinjKiti>‘*n with t)u* oux* line, wliieh ^«<*parati*s inanimatt' 
matter t><un those living ttr^aiu>ins ereateil lUit of it ; with 
pr“jM‘rtie«» ami j>ow»u*.s of einlle.ss variety ; and, above all, 
einhost tl with that womh^rful p«»wer of reprotiuetion, whieh 
iiiajntain> the eontinuit\ of tin* sptrii s while imliviilnal fornm 
are suee* 'si\ ,>1\ paHHiu^^r away. No HtipMoViu«l aa thin, n'h 
mut.iti.'ii s«> vvMiidei fill, in any part of ereation. The myn- 
t« r\ iH n-'t ^.»l\eti stMiTelv fe^seiied to our lameeptiou - by 
tih'H, It ait 1 h whit h, inliiii' in tin* neale of existeti<H», 

.in t*» ttblit* i.it* all e« itain th.Ht met it Hi bitweeii animal ami 
\ t ;4« taiih lilt , ami t'* bi in^ tlie latte r to tlm \ < i y low«*Ht ) 4 rmh 3 
to whe h the i4>rm //♦•/, 17 ean tilly be applied. Jt in ntill the 
• h'^tuit tnui between that whieh ran n prodma* itnelf and that 
whitli eatinet : and in thi>. single eoiiditioii li«*s tin* elean^Ht 
t \prt '•'ifii t»t all vitality, what'toiuer it^ tbrm <»r d«*;;ree. No 
th fimt I'*!! <*f lift ean he eomph-te witlnMif it. AIoim* it stidiees 
t^'in iik that hlU' et dis ihIiHi whit'h **ven Ihefine'^t tnicToHeope 
tall" to i< aeh; aiiil it applies ii«> It -s to that iimre wonderful 
and‘*«mph v animal maehim r\ lo whieh tlie higher forum 
«*t art m.'iintaned ami pt rjM t iiaf4*d. 

Inr.t tl • uuain «tf i>r,4^;iiiie Ute modern Meieiiee lam peiie- 
trattil witli ii-'t !• /eal and Mieta'HS than have MionaliMed it 
in the etler hram lies uf phynleal neieiiee, not wit lihtaridiiif^ 
«» I tain tli>t met ImIis whieh may seein to favour tin* pursuit of 
the lattt r. Sueh are the mirpa-H^i]i)4 i^ramleur <#f the varioim 
ro> in iuorjxanie nature; - - the matln iiiatical rertiiinty 
of many »tf the laws tin iue derived ; — and the important prac- 
tieal to widt h thew dijH.*<iverie» havii ln'en applied, en- 

lar;;iiig the dominion of man over mil tire through elermntA 
whieh were formerly known but aa objectJi of admiration or 
terr**r. No fa^riod haa l»e<*n m prolific of these achievements 
jis that in which wc are now living. 
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On tlie other side, however, we find niiineroiis incentives to 
a like zeal in the study of the living existences around us. 
The siinple |)r**sence of tin* attribute of life, as we have 
(huioted it, tell.^ for much with every retlet-tin:,^ mind. Hut 
this part of natural science ^lins also by the coin[)arative 
facility with whic h it may be >ucce.‘‘sfully pursued. Few can 
compass all th?it is n‘<piir»‘d for »*Kperim« ntal n ^earch, t‘spe- 
nally under tliosc* refiinuneiUs of method which have now 
bec'ome esserUial to suc<'es.s. Many an* competent to a science 
ehietly of observation ; amidst objects pn sc iit to the sc-u^es, 
often assoc-iated with the <*harm of natural scenery, and c*on- 
sonant to the natural tasf»‘s and habits of the mind, 'rin* 
travelh*r who fathers hi-^ unknown plant iti AmtiMlia or 
rarau;uav ; the natui'idist who discovers somi* mw fortu of 
atunial lib*, or di'^entomlcs some fo^.^iil from if> r«K*kv sepulchre 
of tiors ; tin* phv siolo;^ist who detoefs new oii^^aijs or ill'^tincts 
in animals already known all hoM rank, in one ih’i^ree or 
otlier, as labourers in this oprat tield. No tael s,> >mall as 
not to tind a pLice in the volume of natural knowleil;^e. 

in thus di.Htin;4ui'Hhini^s howe\«‘r, th** two oreat ol»jects of 
scientific pursuit, it must be k*-pt in mind that ni> '‘tiiet line 
ot deiuarc'ation exists between them. The ]u*o< 4 ressof know- 
led*j;e is ever biiueino mon* closely top ther, and under the 
dominion of c ommon law'^, facts and phenom* na apparentlv 
th»‘ most remote. Thou^^h n jeetino the mo.h rn phra>»* of 
* unity c»f Si ienc'e’ as a vapie effort of lamruap* t*> n ach an 
ttiuliiptous tiuth. we see and admit a c*on>tant pr**pen>itv 
towards unity in a more tpialitied N*‘nse. Facts multiplv «‘verv 
day ill number, but < vt‘ry day tiny are submitteil to m w^ 
conditions c*f order and coinpiirison. I'ln nomeiia familiar 
to the s**ns(\s from the earliest ap‘s of human n*cortls, are 
expounded to the reason by the discoveries our own time. 
Life itself, taking the term in its .simpK‘>t sense, can lx* inter- 
preted only hy the laws which p# rvnde all matter; and is 
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nnr*‘u>mi;ly to oloim'Utarv foroo^i — p;ni- 

boat, lij^ht, rUvtrifity, iiiul cht'iiiifal jirtion wliirli 
iirr t*v»*r ill ojhTation around us. Thoy aro (ho instruiuoiits 
in tho'M* wtuidrrful oromusatioiis wlucli it has hwn thowillid' 
tfif < V» ator to hrin^ infti hi iiij^; and th<y havt^ siihonlinatt^ly 
Uh oiih instiuiiM‘iit> in our liamls for intorprrling (host* higher 
iij-inih '•lati*»n> of tin* t’n a!i\«‘ ]»o\vrr. 

It u^.iild U- ilu|lo^^ihK‘ viitlu’n tin* limits <»f this artifh* to 
aii.il \ >*♦ th»* Nt \» ral w^rk^ j>n li\« *l to it^ or to dtuiott^ tin* 
I * i.d ai(*l no tIt'* of r;n-h. It will hr Srrli that 

»»t tlrni Irlatr !ut*|r i*‘»|»mallv to tlhi.Mr lowrl' foruiH 
t*t aiUFii.d li!** \shl»'|i h«* rlo^o to thr hotiiidarv if <’rrt;iiu 
K'un<l.iry fin r* I^ twroii thr *itiiiiial and vr^rtahlr world. 

1 iiH |).irt M uiar ])*<ition <it natui.d lii*'loiy ha> of latr risrn int«) 
lo^li jtopulai ity, ami thr woiks drvoird to it di.s|ilay an 
« vulM-r iiif rut hn'‘ia'»ni in tin* irsi an li. NN’liilr ( lir ast lomum r 
!•<. M»hrily di-alin;^ \Mth tin* ir|*, jit clcmrnt.s of Hparr and tiinr, 
whn h iii.ikr tin* iJi.it* rial «»! his sririn'r, thr inodrrn naturalist 
i** mam- in r.ipt iiroiin laii^iiajr.. about tin* hrauty of his 
t* ainl tin* iiiiriost opu- marvrh of infusorial lift*. 

I Jr’ I'.il Ih aiity of many of fin* ohjrrts, thr smlirry W'itll 
\^hnh tin yar** ot>4’n ^issoriati <1, and thr ruriouhly drliraln 
imfhod*. 4,f rr*.rarrh rrii|>loyr«l, >Mil rxplaiii in sonir part this 
atiionr of pur^uit. Noi riiii w'r d«'iiy a S4*ritim4*nf of j^ramh'ur 
a-^ h^ lon-in- to idji rts rv<*ii thus iiiinuti*, wIn n h<» infiniti* in 
mnnlM r ami \ari« ty. That whh h human calculation cannot 
Pat h, ha-* in itsrlf a crrtmii rlrin<*nt of thr Huhliriir, ht* tlin 
suhji'ft what it may. Hut, conticctrtl with this stmly, wo 
ha\*- alsti thr many mysti rioiis qin*stioiis which n'^mrd tho 
manner of fjt nrration ami rxistrnrr of thrs«* simpler forms 
of animal lift*, and tlndr relation t<» other hein^s of hi^hi r 
ortit r topi ns well fittted l«i taler strong hold on the mind 
of »*\t ry fh<Mightful iiian. 

i hi some of thc#e ejur^tions we shall have to speak hereafter. 
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Meanwhile, wo must oxpLiin in roforonoo t4» tho subject of this 
article, that wo have it in view to imlicate the 

projjresrt and spirit «>f modern Kcieiice in its researches into 
or^ani(^ nature, we 1011*?! limit our»*‘Iveg mainly to Animal life ; 
referring to that of the ve;j^et.ihle World only in illustration 
of the former. Kv* n under this limitation we canm*l v'o into 
anythin;' lik*- a eompl -ti r^u iew of tlie topies tunhraced tinder 
the name of Animal Physiolotry. Wliot ver t.ikts up the 
mas'^ive Volume i»f |)r. t’arpenter a work of ofeat exeellenct*, 
and the mo^t coiuplet** we pos-es-s will see how TUUeh is 
compriseil in this wide domain, how* profotind the suhjeets 
filleted to human thouoht, Imw lari^e the \tiid> yet left for 
future en<|uiiv. Wh.it we may rt iisonalijy attempt, is to jdaee 
beti'ie oiir le.idors a ^uiiim.iiy of «u« h »jue-«t e»ns and di^'- 

eoviTies in tliU part of -^eioiea a-; aro «‘f ht^It* ^t import iu 
tlnm-'eUes, and lM >»t iiHU<‘ati\e of tlie sei>po and 'Spirit now 
^;i\en to its putHiut. 

It will he ohsiou'^, e\en to t ho'^e who otdv f’aHual 

thoUi^ht to tins*' f|ue>fio!is, that many of them feinl to take 
a im'taph\ -•ieal form; while not a few art' of a nature wholly 
to transi end the present faculties of man. The attainments 
actually mad«» hy Ihcsr facultif's, in thf*ir more exalti**! us^*, 
furnish reasons U\r not drawing' hasty ami arhitrarv line-, in 
Hniitation td' further prooia ss. Ihit ei rtaiii harrieiN tln reare 
which the highest j^enius is the tir-*f to r* co;^uiHe and suhmit 
to; sislm*ti\»’ thoin^h tin* sp«cuhitions may he which hen* first 
prt‘sH upon the rt*ason. N<ft le^s l><diln(’Ss an<l tmuital jiow'<*r 
ttri‘ >h«»wn in w*ell detiiiiiij;^ the hoiimlary «ff rt^searcli, than in 
aflvcntnrint' wantonly «>v»*r and in^yiunl it. 

What we hav<» alrcafly '«iU*l un the abstract princijilc of Iaft% 
Sfi appeiult?tl to material or^iitjcit ion, will show that this, the 
grt^at luul tdeineiitary puiit with which we are here rf»nct‘med, 
comcji under the clasps of (|ueiitiou« just s|K»ken <»f. Xotirith- 
standing all that haa done — and it k \nM in amount 
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iiud variety — towimls our knoyrloiij^:!' of living beingti, and 
of orgiiiiiaationji ufMni which vital fuuclioua depcHid and 
by which thi*v an* iiiaiiitaimHi and reproduced, the «|Ut^Htiou 
uiuM^asiiigly rei*urs, and can in no way he put naide ; — What 
in the principle or proja^rty — if any — auperaddetl to tlie 
known prujM rties of matter, giving it tho^ now eouditiona 
Inch »*r« at** and couj^titute vitality ? It U thin enquiry whieh, 
in oie* form or t»tlier, ha,** exereiaed every age and school <ff 
pliilo«oph\ : and been argthil the more intently, or oven 
p,i'.%iMnat4'l\\ fiMin the (|u«->tron having bt*en often made to 
rnibr:u<* Mit# Ibo# urr aiel the otli«*r niontal functions, tia wt?ll 
a** t«M !• Mtain \. I 'ii<lf‘r tht^ liilti r aMp«‘<’t, it will b«» r<*eogniMiKl 
a.^ that i>ld pi«ibli in of Mati^rialtMii, upon wliicli HO ftiueh 
:ii;Xum» nt hii> Im< u wa>te<i ; - a e<uitroversy e*|ually fniitlesH 
ill all t line to ct»ne*, MUt e no human eoncrption can reach llio 
ab^tr;u•t nature t itlu r of matter or tiund ; nor any argument 
nbou that things p»Tci'i\ed by the HeiiHca have more iiidepeii- 
<l» III p all! y thati tin* principle |M*rceiving, and tlu* itit4«llig«*nco 
and \‘*lifioii aotiug ujmui them. The* iimterniliHt fancieH hirn- 
»-i If oil firm ground, iM caum* Iuh argument ban Matter for iU 
f^aiiidatn.n. Him Uiatt«T ttH< lf iH known only by and through 
that mmd >ilurli he iinHutm-H to ereate out of it, 

< >u thi.H jHiint, atiil for tbetm reawtuiH, we do jiot dwell 
longer; but rather proceed to that part of the Miibject, morn 
ar» i r^-sibb' to human r#‘aii4»n, which engagen at thin time the 
earu«-H{ attention <if natiiraUHtu in every branch of their 
i*‘Hce ; viz,, the manner and extent of influence of the great 
pliVHical forcc-a ever in at^tion around us, in pr<Klticing ami 
inaintaming thon** other [K)weni and propertir^ii which we call 
Vital ; and which, in their aggregate, reprej>i*nt all we can 
define SIS I^ife np4>ij the glcdn*. It i§ clear that thi*s<r* great 
P<»weni, Heat, Light, Electricity, and Chemical force or af- 
finity, whatever their nature orrmxle of developement, stand 
to each other, in their action on matter, in the relation of 
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mutual convertibility ; — tha^ their forces, however alteretl in 
respect of action, an* never really lost or lessened ; — that they 
are the efticient eiierj'v, not solely in the j^reater and more 
obvious pluuioinena of tlie material world, but equally S4i in 
the most minute Tm»lecular actions to which matter is subject. 
We can modify, by human p4>wers and machinery, the aspects 
of fon e ami its jo tions ii|Min matter. We can never either 
I'ieatc or annihilati* it. Th«-se conclusions, at tlie utmost hut 
vaj^uely and partially suriiiise«l liefore, liave now acquired 
certainty enough to ^ive them pla<*e aimm^the great general 
law.H Ilf nature; ami expi-rimental .seieiice is every day bring- 
ing fresh facts to tht‘ir pn>of and illustration. Whether tin* 
term of ‘ ( ’o-relation of Forres,’ provisinnally applied hy 
Mr. (irove to describe what is our present knowledgi*, may 
md hereafter merge in th«* single phriise and coneeption of 
h\nT*\ as eontr.idistiiiguished from th*' matter on which it 
acts, is a point oj)en to futtire dcteriiiination. Mutual con- 
vertibility is i losely akin to unity, if not an actual t*xprcssion 
of it. Mueh that is of tin* <h‘epest inter<‘st to philo.sopliy 
hangs upon tlie solution of tltis problem ; involving, Jis will be 
S4en, till tlie relations of matter to that mighty intliience 
whieh has ht^eii destined to mould it into form, activity, ami 
even into Uf«* itself. 

It is here. 111 fact, that wc find ourst'lvcs in the very heart 
of the question to whi«*h we have just alliKhnl iis still the 
8uhji‘ct of serious controversy ; viz., whether tluTe In* really 
any separate* Vital Frim iple; a positive and independent 
power, giving organisation and life to certain combinations 
of matter Or wdicther the simple vital phenomena may not 
be referred, as effects, to those great physical powers, which 
we Ht>e acting so incessantly on all matter in the universe; 
and the actual infiuence of wliich upi)n the vital functions is 
obvious at every moment of existence ? 

Each of theee views has found zealous advocates, and lieen 
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ill the Imlcl aii<i frn* spirit which lK'Ionp» to the 
j*cienee of our tliiy. Kach, in truth, furnishes ample materials 
for liitTereiiet* ami dispute. lAUikin^ at the ciuitroversy iw 
it now stands, we tind tlie Latter opinion to have jjained much 
upon its adversary. I'he iloctrine of an iiulepemlenl vital 
principle is one of ohl dati* ; and in its very nature admits of 
little argument or lulvance. It rests mainly on the iissumption 
tJiat th»* phtujoiuium of life, i*ven in their simplest h»rm and 
apart from mind and intt^lltortice, aixMinlike, and incongruous 
with, an\ acii«*ns i»f wliieh we an* eo^nisant as the ohviotiH 
reMilts ut phvMeal forces operatiiij^ upon matter. ThoUf;h 
tli»* ai^iiineiit may he varied in form, yet in no way can it he 
math* iiitkre al*M»lute, or stretehed heyond this method ami 
d»-; 4 ri*e of proot. Ity tin* very t^Tins ot the ipiesticui, w’e tpiit. 
her*' the region of tin- seiist s ami of mati'rial <'\p<*riment, and 
artirm a power unkimwn, exeept in wdiat w«* presuiije to he 
its « th etj*. It is lo'^ative eviih nee; and, as far as we see, can 
lo ver he remh'nd ijtln r than sueh. 

Tho^rwho ailviH'ate the other view, adopt a doetriiKM'ipmlly 
i!i*!us<’epfih|e, it may he, of positive proof; hut yet eoiistautly 
pr»>^'re>3ive, and in its jiro^rress prolitie of results favourahh? 
to tie* eoiielusioii Mui^ht fur. They have the advantage in 
the very outM't of iK'inj; aide hi atliriii, that without (he 
aetion and iidluenr<' of the physical powers in cpiestion, no 
lih eouhl |Hissihly exist. The wonderful discoveries recently 
mad** its t*i th*»s<; more subtle actions of electricity, lit*ut, and 
h^ht, which evmied the {grosser exie riments of former times, 
have assisted their arj^urneiit. Kcpialiy so tlie reseanhes, 
m»t less wonth rful, into the molecular constitution of IwHlies; 
and the relative proportions in which such moIecuhiS, what- 
ever their nature, unite in every case of chemical combination, 
rheniistry, in fact, and especially the chemistry of organic 
liodies, has done more for us in deciphering the structure 
and functions which appertmn to life*, than any of the other 
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jiowern of phynical tmalysis. Tho definite proportiona which 
exist in every union of the simpler chemieiil elements, are 
found also in the most complex comjKuinds whicli form the 
material of living hoilies. The p«)isonous ingredients of animals 
and plants, eijually with their nutritive portions, yiehl inva- 
riable rcrsultH to orjjanie analysis. Various specific secn'tioiiH 
familiar to us in the huiiiaii economy, i*xist, umler the same 
cViemical <‘oii»position, in the h»\ver animals, even as far dow'U 
as iiisect life. A minute (piantity of plmspliorus is lietected 
in the ui rvous sul>sfance of the brain, ht arinsy a ci‘rtain pro- 
portion to the «»tlier inoredieiits, and sljowim' tlierehy itsS ileter- 
minate relation to this wondi'rful part of the livin;^ econoiii\. 
KmlleMH situilar in>taners mi;j;hl he j^iven^to piaua* the « xtent 
and uniformity of tin* ehemieal ac tions h prrvade every 
living tt vture; equally detinit*- in all wliieh c-onet-rn." its 
j^rowth and iimtunty, as in the ehauo* s wlueh preoedi* and 
pruduee its final deeay. 

Hut modern Chemistry K^ois yet turtht*r in its aims and 
siieet-sM, NunieTous .•^nhstanees, hotli animal an<l vc'^^etahle 
in kind, kn»»\\n to us before only as the products of living 
actions, have been actually produca-d in the laboratory; 
idt'utit'ul in ♦•very chemical character, hut suhjec-t, wt‘ must 
add, to this notable distiuetit»n ; that whiTeius in natun^ the 
jMTii^s of living orpmisms is Iw'j^run from the ronihination of a 
few simple elements, no present artifiee of chemistry can 
fully inutatt‘ this hiolur workmanship, otherwise' than by 
Hotinsj 4»n ci»njpounds already formed. In th<*ory, however, 
it does n»»t setun improbable that this ultimate st<*p may vt‘t 
W made. \Vhatevi‘r exj^e'riinentid skill, aidt^l by lM>ldness of 
aim, can otvompUsh, will Im‘ done V>y those who now work in 
the phyniolotjionl department of chemistry. The sidiools of 
IJebig, Dumas, Hofmann, Bernard, art* creatin;? pupil s 
and fostering a xeal in the pursuit, to which we may well look 
for results hitherto unimagined or unattaini'd. 
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VVe may dwell somewhat fiwther still on this argument of 
the relation of the great physical forces to vital phenomena, 
iimsiiuich as the tpiestion is really supreme among those' which 
relate to the theory of life. It is obvious as a principle in 
coiuhicting it, that \ve must proeee<l upwards from the h»wt'8t 
and simplest forms which occur in tht' scale of being. If 
in tlicM* the prop^rtit's of life and reprotluctiou depend 
on phvsital agents alone, withmit any new ami unknown 
priiuMplt* of power lM*ing ailded, w*e must needs carry tlu* 
<*oiirhi?iioii onwards to higher grades of organisatit>n. Ni» 
line of limitatitui exists, obvitms either to tlu* senses or to 
reason. Snne might eonjeeture it to li«‘ in the distinction 
between animal and vegetable lite. Hut, even aec|nt(*Heiiig in 
ail that is e\pre^*M'd in this distim tion, can we fairly i laim 
f*»r the Ml diiKi' or the Oyster a peeiiUar eanse or principle of 
life, wbieb we deny to the S nsilive plant, the Dioiia ii Mns- 
eipnla ; or to tbiMninmon Ni’ttle, Herberry, and various other 
plants, eaeb etulow'ed with some peculiar siuisibility or motive 
power? That the same natural for<M*M biive inlliieiiee on all 
till o- organi**ni'* is eeiiaiii. Are we to suppose some mys- 
terioiiH agent, yet unre< ogniseil, its nec^tled in addition to 
explain tbi* appropriate functions of animal lifts even in tlnar 
Simplest form of organisation? 

Tbi.s partii'ulnr ipiestton is obviously subordinate to the 
larger one w<‘ are now fliscussiiig. The grounds of argu- 
ment are the same, the difficult ies exactly alike. Thus far 
we have dwelt more es|M*cially on ehernical action, as giving 
us clojMut ncciiw to tin* laws of vitality. But Klectricity, that 
wonderful agent on our own gloW, and proV^ably throughout 
all spacf* — which, acarcely known a cemtury ago, is now the 
most powerful instrument in the bands of man — bi<ls fair 
to Isfcome an e<piul expiinent of the vital functions, and 
especially of those important functions which l>elong t<» the 
nerv'ous system* We shall have occasion to n?cur to this 
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point, ainl inenjly iiu‘ntion it ht n*, as n^latiiig to one of 
those groat powors which ar«* inct ssantly acting upon and 
tliroiigli life in all its forias. The siiine may l>e said of 
Heat ; the inflni*nce of wliich, in promoting 4>rganisatiou 
and maintaining tie* vital functions, is familiar to us in a 
thousiind ways, and att4*sl<*d in iimn* sfii-ntitic form in <^very 
part of animal physiology. Tho a< ti«m »d' laght, as sf*parate 
from heat, is s«)mrwhat mi»rc aiiihiguoiis ; lait that it lias 
Hpcriul ctfocts on those functions cannot he doubted : and 
very rrmarkal)h‘ prot>fs of this are every <lay imdtipiying 
upon us. Wo might almost 4h*em sntVnm’Ut as evidence*, rho 
spectacle of the sudden bursting forth of life of all kinds 
under the intbiem*e of a bright stimmer stm-^hine. Ihit 
sci('iici« g4»e.s far biyoiul this, in showing that l.ight, like 
Heat, do»‘.s truly p^M'iueat** and act upon fhos^* iuoKm ules <tf 
matter, of \^hi»’h all iHulii^s, 4U'ganic or inorganic, are com- 
p4»sed. Much is va t to be learnt on this curious stjbject. 

Snell an* the gemual evi<lein‘es and arguments of those, 
wlm helievt* that we mssi lo<»k bu* no 4itla r \itaJ principh* 
than lies in s*»nn' modified fuiu’tion 4»f the gn at tbre«-s whii h 
\vv see in une<‘asing aetioii an>und us, and b el t4» inthn-mv 
at 4‘V4Ty moment the couditiiUH iif 4>ur 4>vvn hi'ing. The fact 
alrtady notict'tl of their mutual **4>nvertil»ility, and t^tht-r 
vari4mH pro4>fs tliat f4»rei* may la* hidth n, latent, 4ir altered in 
aspect, hut m vt r 4*tbu'etl 4»r h>st, uudoiilittsilv fav4iur this 
view, N\ lu'U its st^iisible effects ilisapjK'ar, wi* have cause 
li**lieve that it is either operating in s<ime way too minute for 
our dt‘tecti4m, or that if exists in a latent comlition ready 
for S4UIU* new tbrm of fiittire d<*velo)Hunent. The lulvocates 
of this ihH'trine are apt to startle us by their Indd illustra- 
tions. We feet! a jad4*d hors4‘ on a p<H'k of oats, uiui he is 
able to travel again; — the effect, »;iy they, of the evidutiim 
and conversion into nen e /wre, of that [>ower which has liecui 
laid up in the grain during it^i growth. We light and warm 
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ami propulsion, to our onlines, with that coal 
who'll f«>r count los,s agi-s has retained within its stihstanco 
tho li^ht ami heat of its original forest j^rowth. Such in- 
stanees as these may s<*«un rashly t4> luitriin the cautious step 
of scientitic iiuluctiou. Vet they liml authority in tln' fact, 
wrll autlo nticated l»y Faraday, that «»ne ilrop of water con- 
tain'*, ami may he made to evolve, as much electricity as 
umh r other manner <»f I'Volutioti w»mhl suftice t«i prt>duce*'a 
liolitmti;; Hash. And \ve mi;^ht ipiote as an instanct^ m^t, 
h \%Mieleiful, aid still more in point, that ^erm of vitality 
pri**er\ed t*»i fwi'iity t*!* thirty <*eiiluries, which can makt^ 
pi‘»hhe, uinli r oiu i»wii i \ »‘s, taken from tin' mummy 

• .e-«‘N atn ieiif K^\pt. When jM»Nit I ve (»hsc*rvat ion teaches 
us till- mueh, wr ar«* Hot in ease to deny tin* analogous iv»n- 
ditiMiis put hi-lMre u- f<»r helief. The alistract <Mineejition of 
hhr,, tlitis laid up for futiin* evolution timler the same or a 
III \\ form, !•* one of the most profound upon which either 
rea-oii or iiua'^ination can dwell. 

W«‘ itiuM not, however, lin;^«‘r further on this (jiiestioii, 
fuiidainiuital though it he to all rtsearehes into tlu* nature 
and laws i>f life; and Mending itself with ev<*ry siihordiiiate 
i|Ui stion ill wlii4‘)i thesi- laws are coiieerm'd. If it seem that 
wo have pre*^-M‘d tie* ar; 4 Uiin tit to4i mm li on ore* side, we imist 
r« |H‘*it that the doetriiio of a separate vit.il priiieiph* n*sts on 
m-^ativr j;roiin«ls only, and little admits eltlier of ampliti(*a- 
tioii or detail. The hold and active seieiua* of our day hxis 
for tlie most part ran; 4 e<l itself on the opposih; sid<*; and is 
«\er occupied in fixing imw relatifins and eiptivahuitji of 
power — tin* materials, it may Iw, of more ^^enenil laws than 
have yet lH*< n reac‘hc*<l hy hiiriiaii iiit^dlij^ence. 

The <|tiestion we havi? Wen diiKnissin^ is common both to 
animal and v**j(etahle life* We now come to other topics, 
suliordimitc and more special in their nature, yet all of high 
interest to natural iKuence, and all demomtrating the spirit 
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and zeal of modern eiujuirj'. The first of these topics has 
hetm alrea<ly partially noticed; viz., the relation to each other 
of these two j^reat natural provin<-e8, each so profusely peopled, 
and each exhihitin^ such woiiderfid desij^n and exuberant 
variety of the creative pijwer. This question has of lute lK*en 
closely exarniiitd hy iiaturaliKts. It involves the fact, in 
its<*lf on<* of j^reat iiiteri^st, that in tin? low<‘st and simplest 
forms both of animal and vej^i table lib*, then* is so close a 
coaieseern’e of the two, as well in structure Jis in nuMle of 
dt‘Veloj»emeiit, that it is often tlitfieult to my to which the 
iiniiviiiual Im-Iou^s. Kveii theaeut<- microM’ope of Khrenber^ 
put down as lN»ly} 4 ast rie Infusoria what are now diN4*ov<*nMl 
to be i^erms of vej^etable life. We an* brou^^bt ln*n*, in fact, 
to that doctrine of our own tilin', that tin* alniph^ nil is the 
primitive ^eriu of all livinj^ ori^ani^atiou, e\en of that which 
in Its eiiil attains the lii^^be^i orade of animal e\i>tt iiei*. On 
this subj«‘et Wt* shall have t«» speak In reattei*. Mi'anwhile, 
lookiuij ''imply at tin* two ereat kiiij^tloms of life, as tin v 
iliver^^e fr«»iu this initial point by a gradual >«‘ale of «'u«c*eiit 
tt> liijLclier states of ea4'h, the •'pi-eial <|u<\'i1ion arises; - What 
art' the pt'culiar physical contliti«»ns which Separate and 
Severally distin;;uish them ? Of tin* answers to this (piestioii 
all may l>e saul to ct»nveroi* mon* or b‘HS towanls one ptiint ; 
" viz.. tlu‘ fact, wa ll e^^abli.shetl, that wbib* vtoetable life is 
created ami supporttal from uao#v/ftn/s»v/ ^^r <//so<v/(f a iscd 
animal life* always n'lplire^ fur its nutriim*nt matter 
already organised either by its own or ve^^etable processe-s. 
It cannot, so to sjn ak, work the raw material into its own 
tt'xtiire. Evt'ii tin* mt»re animal jelly, fioatini; in water 
withiMit ohviiULs orj^anisatioii, is nourished by absorption of 
vejxetable sptiriiles, or animal matters so eomtiiiniited as to 
serve to this end. A more s|>ecial distinction, but e^puilly 
explicit, has lieen drawn from the chemical action of plants 
on the atmoaphere, Exprct.sing it in the words of Professor 
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IIuxU*y, • VMuTPVf r an orj^anisiii i» found to docorupi>so 
<‘arlK»iiie acid uiid<T the iiiHueiice of Funlijjht, and to M 
frt^e t>xy^eri, that organism may be ranked a vt»jjt‘ta)ile, 
howevt-r active may iw' ita nu»veiiienU/ Others have lHH‘n 
hugest etl ( such, for iu'^tance, iw the eurituiH fact that no living 
Ihmiio hits a form tjrtntkftnailh^ rtyulai\ or shows other than 
n rnn-fd <if its surfaces); but iioni', hitliert4» 

adduriil, are !M» striking or iineipiivocal a.sth«»selo winch WV 

have advert<*d. 

We have before s(at<ti ifiir dt'sion it) iiinit the ]>re»ent 
artieh* t hit tly to fho*<f resfar4'h«**« into Animal lift' which liav»» 
lieu >o proiitic of ili>eovi ry, as wt*ll as of s|HMailation — 
ofTi II profound, soiurtiiueH ra>h on this hiohm* part of 
4 n ation* 'I'ln* same rea^nnH whii'h h atl to this bmitiit i4>n, 
will oblij^o m to take up tliese |opi(*s ill u Homewhiit desiilttiry 
luaiiter; with les« rt oanl t<» tlodr onh r and <*tuiiplett*neHH, 
than to the iiiti-nst tiny pos'^ess, or the illust rat ioiiH they 
atVonl of tilt' proopi^^ lattdy elT4<’t4‘4l in this purl of hci4*ne<*. 
'I'he two ino^t rt*iiiarka)dt‘ facts att4<Ktiii}^ this pro^r<*Hs are, 
und••llbfe♦|l^ , the ext luordinarv aihlitioits ma<lt^ t4Miur kimw- 
h of eMstim; Hp4Mn'S, iiejirly tp lad n i pi in th<*jr miiiilxT 
within half a ceuturv ; ami tlie tji^eova ry of that vast ami 
hen tefi.p. hnhh n v^ori*! of extim t aiiiiital life, wliieh has 
Im 4 n » nt4uiiUMl, for a^i ^ beyoml all Inimati ctnmt or ap(*eu- 
hitnou m the rork^ that e»»ver <»ur j^lobe. 'Tlie anltmr i»f the 
tra\ellt*r and iiatuiali'^t, aiih-tl by the rnientseripe, i)ai4 rapitlly 
multiplietl to our view tlie spe4i<‘s of pn*s«»ijt anitnul life. 
'I’h#* etpial ardour of the ^eoloojHt^ wtirkin^ amitJst tht* 
strata, which chanc<» nr lalsuir ciiacdost^s t4> liiin, has shown 
wliat we may w«dl call a iM*ries of succt^sive worlds of animal 
ami ve^etabhr life; since, though the general tyfMiS Isj the 
same as thr^ie in prc^iM^rit existence around us, the s|K5cics 
ditT«-r m4»re or less in each of the successive periiKls of time, 
ilitis wonderfully hroiight to light. 
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Of the two steps ii^ knowled^^e here denoted, the 

latbjr is <itiuhtL-sH tht* most remarkable, and replete witli 
problems of the ih epest interest ; ineludinj; time as one of 
its foundations, and thereby bearing on the history and 
de.stini<*s of Man liimself. ihit the extraordinary inultiplica- 
timi «»f the number of ri*4*o;jnised Hvin;^ speeies, though less 
strikin;^ to the iinat^ination, yet furnishes eoiu bmioiis hardly 
lT‘ss Important to the phih»sophy of life. It is dithc'idt indeed 
to define, evrii approximately, the amount t)f this iiudtipli- 
eation, whieh oieiirs ehiefly, tliouo)) hy no means solely, in 
tlie lower parts *»f the animal series. The powertul eye of 
the mirri»s<Mpe has shown, in isirth, air, and water alik<-, new' 
forms of life, invisihh* t4» all niiaid^'.l >enNr, hut ♦ ndh-ss in 
aspect ami variety. Kveiy hin ke! of water taken np from 
mid-ocean tei ins with vitality. 'Die tlnd^ini^s of K(»r)>es 
and others in shallower seas .show ditVerent Z4»nes of depth, 
tenanted hy ditVerent .species of animal life, Kveii the hed 
of the Atlantic, HhttOO 12,(MH) h*# t helow the .snrfa<*«‘, was 
found, in soundini^s fi»r the eh'ctric cable, to be »*overed with 
the remains 4if Koraminitcra which, for aui^ht we can tell, 
may have lived at this d«*pth. We all km»w (ami in hot 
countrii-s ^-oot utly teel ) how thiokly the air is pe(»plcd ; not 
merely with the birds which cn»wd and oriiaimuit *»nr 
museums, but yet iimre with incah ulable swarms ofinsei t life, 
even mor<‘ amlible than visible to s«*nse. The tropi<’al forest 
is noisy day and ui^ht with tin' life it contains. The wa is 
luminous with animal phospln»rescence. Nearly two hundnsi 
species of j;lovv-worms, ami forty or fifty of fire-flies, are cata- 
logued as luminiferous aninmls of the land. The researches 
of Khrenls r^, t ininently suecessful amon|,^ the f4>ssil and 
living Infusoria, havi» since Uvn din cteil to the atim»sphere; 
in which, hy appropriate nu thods, his inicnisi opt* has detec*ted 
iniinerous other minute species heretofore unst'e^n and un- 
known ; yet ni»t iiidiffcr<‘Ut, we may well Inlieve, to those 
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r animals, ♦'Vi ii (he \vhieh breathe air on thi' 

^urt.n »' of tht* oIoIh', 

Allot lit r rt’*inlt t>f ri*ef*nt eiitiuiry has Ikh'Ii onr inert'aseil 
knoNvltnlor tif the Kiitozoa, atui t>f Parasitie life gtnierally, both 
animal ainl vegetable in kiiut. No natural phenomena an' 
inoro enrious than tht .nt . A few exainph s, seemingly rather 
t!« si.itions fn»m nature than a part of it, fornu'ily eoinpri.st'd 
all Vk* km \v Mil (he siibjt-et. Nttw we may litly tiTin it a 
) rue h of natiii.il history in itst lf, so niiim'rons an' thi' 
Ui^tam i s, >M ill finite the relations it invitl\es, NN ln*n wt' fiinl 

• \'H thi * , nth-worm haunteil bv a para>ite (the (t rrjfiiri na) 
li\ ni;;^ w It hni ami upon it ; amt nnmerotm mollnsks amt iiihiu'ts, 
uifli p* t'uliar i'lito/M!! pi-rtaiiiin^ to i ac-h, we j^aiii some idea 
of fie- e\ti ht ami sin^nlantv ».f tlo’Hi* relations. It is iio( an 
anomaly \\i‘ look upon, but a part i»f ireative intent; — an 

* vpr« ‘♦••ion of that tj;r» at ileni-^li whieh makes oroauise<l life 
in one form e\ir\when* Mib?*erve to the inaiiitenam*!* of 
anotln r. Kxieptif»n miiv perhaps Im- taki n for those speeies 
of paia-^iti '^ w hn h an* fouml in <lis« ase<l animal textures, and 
in HUi h alom ; as «<• rei iioniM* them in morbid states c»f 
wl.n h man him**« It h the -ubjeet. These mirimis ea**eH have 
|h • n « oii^nh re»l to h.ineti<»n the hy[>o(h‘*sis i»f etpnvueal 
^♦'iiera! loll, f»f whieli We nliall speak her**af(er the iliseui^e 
it, ‘••‘If b* in^ regard* *! as an(ee«*4leiit, and the parasitie life tw 
^rMwin;r out **f it. It would Im* difl’nadt to hrin^ positive 
proof «>ti this point. It is one rent-rveil for future reseureh ; 
as are thos4* stniiii^e analogous phenomena whirh tM?eiii to 
show that the wuiie ova or pamsitie ^iTins, traiisferreil to 
different orj^inic textun*«, are eupabh* of evolving different 
forms of animal life. Minute though tlnrse ohjeets be, and 
itueetHsibie to all uiiaidwl tM.-ruM-, (here is no part of natural 
history whieh strikes deeper root* into the secrets of the 
living creation. 

Kising higher ia thi* »c*ale of existence, we find in all the 

r 
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f)aH^4‘S into vvlii«‘!i ril»ut*<i th** aiiiinal 

kiii^'jloin, tlj«‘ au^Mut mat mu ot nuiul»t i>; 

a** r* a»'li th»* r lait rvrii aiiuuiL^ 

th«* Mammalia tli** iiuiiiUt nshIuu flu* tiim* w»* havt‘ 

luim^*!. I'll*' ImhU .tml > m.uh' ku*Asu t4» u.i lia\«' hmi 

Mtili imu*’ multt[iii* <1 ; vvliil« <»f lu-i 1 1 uora aii«l •'p* i'i« *», tho 
ratio of im rrM'io mu Ii, tfiat i-aixMilati^'ti t ail Iianily f»*llo\\ it, 
*A r*»uifi»i’’**u*u lit to Hia/il tor hnalt'^ alom*, im iiiro to 
l).u k I'noii that r»>iiiiti n , no joofii-M'lv «\Narmiu;^ \Nitli 
animal lift* ot‘ all kimN, many Npfi'it .i hcton* unknown to tin* 
Kur«»|>fan naturali-'l. Tin* fasn*; nt* our Mu.NC*um.N an* ri*])lrtn 
to iivnrtlowinj' with tlu'si* imw in*<«‘t*t torm> from ovt‘ry rnoioii 
of tin* oIoIm* ; rcrtainly tar 4*\ci*i‘ilin;4 ItU), ()()() in tlmir t(»tal 
numhnr. 'I'lm HritiNh niM-t-t-N ahum huso lunn catalo^^ucd up 
to tlm ( 'olnoptriM in t Im colh nl ions ot I )u}»ori anil 

llaron I>«* Joan, at Paris, anmuiit t o moro tlian 2th(t<K> >po«.*io>. 
or tin* Muttrrtl\ at Ir.iNt .sporioN h.ivo horn • iiUiin iMtoil ; 

wliilo tlm oataloi(uo ot tlir .Moth-* almost transorinl.N any nu- 
nmrioal rstimalo. 

Tlii.N auomriit.ition, ho\\o\nr, iiiu^t ho (jualitied hy tlm 
nutain fart, that. imuiiToiis iniliviihuils havi* Imon naiiuMl as 
4spooio.s whioh art* not roally suoh. Tlm spocios has hoi n 
rec‘onlt*(I, whon* it is only the spooiint‘n or variety we have in 
our iiands. JIow far reduction may he carried on this score, 
it is not easy to say. Undoubtedly it must be largely admitted 
hereafter in correction of our actual catidogues. 

But we take an imperfect view of life, as it exists on the 
earth, if attending only to the number of species, vast though 
this be. The numerical individualities of different species — 
tlieir richesse efrayante, to borrow a phrase of Cuvier — is yet 
more impressive to the reason and imagination. A single 
swarm of insects, or a shoal of herrings, would in simple 
numbers represent a populous empire. Without wishing to 
malign a popular English institution, wg might quote the 
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^hiu -l*i 4 it iliniuTs ot' a (irot uwii ii aa atTortliii)> 8<uiu* 

pravtiral i<ita «>!' X\u^ nuiit«Tioal ^Iriiiaiul wiiioh t)i<« human 
kit' h* n ^n.lk«‘^ niu* run* Aiui what in thin t4> 

th«< am amt hh whirh tin* whah* imhilH*^ ami annihilatt*s 
ai a Mii^h' «lrauL;ht ? What rMiiiiatt* <»f uumlM*r8 can wo 
|>ut uj»oii tho tli« H of Ko\|»t, i-r ihoM* Oimtinmuis t*li»iuls 
• •t \ 4 lu< h f»*r ilu}!* to^othor thirkon tho sky, aiu\ tlo- 

\ a>ta»i‘ tho tairi •'t roj^ioiis of the* oarth ? Instiuuvs t>f this 
kiinl mi'Jit ho without oml; »Mt*h n‘i*onlin^ tin* KUim* 

luar^ jirofusinii of nnh\Vlual lift*, niadt* moro womlor- 
tul h\ th« lajuil sutfOH^iou of ofiu raticms as wt* (hstoml in 
tho '^rah* of hoiiio, 'Fak** tht* hiii;;h* in'^tanoo uf tin* Aphis. 

Hv tho ino.st t'ortain ( aloulation <if tlu* rat<‘ t)f prtuluftiun in 
minuto t roaturo ( weiohino soan-rly the* of a j^rain), 

it i> foun<l that tin* Miroossivo j^rnonitions from a sini^h* 
Aphis in ono warm summe r, mio^ht amount it) a tiuludlllott 
ot hvino lM•in^^‘<; -- a numb<*r so niurh ahovo all luinmncom- 
pn hon>ion, that it oflVrs hut a va;;uo row t>f (•yph(‘rrt to tho 
« y< . Or tako Khn iihoro's i .stimatt* of tho 140 hillions of 
miU'onal aiiimah ulos ooiitaiin tl in two ouhic foot of tho Tri- 
poli vslato ot Ihllin, of w'hioh nM*k thoir silioonus oasos form tho 
suhstaiiof ; a wouih rful a‘p;»;roj;ath)n of liudritlAud tM;os,\n>w- 
ovor wo niiiy value* tho ^vado eif he*in|i; t<3 wliicli itie^y \)o\ou|j;. 
This marvollous multipUoity, both of iudivulualH and 
specios, is oxpresstjd oven by the manner in whieli tA\e de^ 

8t ruction of life takes jilaoe on the earth; and by the vast 
proportion of the germs and ova of forthcoming life, which 
never reach maturity. Throughout a great part of the animal 
creation, there is a strict inter-dependence for that aliment 
which one species affords to another; and a constant pressure 
or struggle, greater or less in degree, to satisfy this necessity. 
It is the same where vegetable aliment alone is concerned ; 
the effect in each case being a continual annihilation of life ; 
— sometimes of species as well as individuals; — and most 
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abuTuhuitly i»f th^m* of wl»ir!i in tin* IoWit 

parts of iToati‘>ri an* i voIvimI iti siu*li countless proinsion. 
The* total coinlition of or;»;:inic lift*, from its Itjwest t<» its 
hij'liest j^ra»lrs, is niotlitied «»r c*ontroll»-4l l»y thes4‘ several 
eannes, unr*:isinoly in aetion nvi-r every part of the oIoIk*. 

Onr womler at tlnM' tliinon may well Im* min^^letl with 
vom** <!e;^ree »»t ,ivV«\ I* mt it i> iinpo.v-vihlr to rej^^anl them 
*\vithont H* » in^f the j^^reat ami mv^terion^ pii^hlems they put 
Itefire iis. What in* to our thi^ va.-^t ilesion, of w hi«’h 

‘<m h mviia<!s of >ep;(rate ami .sue4'e''>ive liviri;^ generations 
ate t he iiiterpreh*! to «»iir 'I’lils 4|Uesti4»n, ami otln*rs 

«'olIateral ti) it, are toieetl upon u> almost as a iieee'^sity of 
thoie^ht. We see iio way open to their "olut ion. That thi‘re 

a tlesion ; that it i*, mit a<*4'itleht, or a I'liial nee«*s.sity, 
whieh i vokes ami maintains this w<iihl «»f lift* arouml us, 
ma <1 haitlK he ilwelt uptui a-H matti-r ot *ii otnuent. Tin* 
maiks of law ami mutual lel.itiou: of purports fulfilhal 

hv oi^Mii'^atiou ami iiistim ts; aie .-.o imh lihlv impr« ^,<*<1 
4'ii the wholr, that m» M-eiuim^ e\<eption'» or aii**inalie > 
«'au Nvei.,^h for a moineiit ao«iin>t them; or leave a ilouht 
as to the unity of plan, ami its *li*rivatiou from a hii^ln r 
s.iuiie than pli\sii*al seiema* <’an n aeh. Tln re is no neti- 
trality in thin ipiestion. 'foilouht the faet is to nase t«i 
reason at all. 

lint in r« eo;^^m^in;; this supreme ereative powi r, of wliieli 
to our reason Man is the luj^lieHt exp(»nent. we are far Iwlow 
any 4’oiiiprehen**itui ot the ^reat seheine in whieh w«* 4K*eupv 
this plae«‘. Tin* 4|m\sti4Ui wt* have stated still pres-sc*** upon 
us, as t«» tin* tlesii^n of this profuse variety of life on the 
oloU% so far lw'\.»mi all rt*ekoiiiii^ of numlM-r or thoiu^ht ? 
It is I iisy to |rather vaoue replit*s from tlnKs«* who lo<»k hut 
on tin* surfaee, timl indulge the Wlief that all tln-sc' things 
were* iiunle for man, and his supremai^v only. Such cannot 
Ik* the Indi^'f of thosi* who have read the lH>uk of nature^ fully 
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nni\ lairlv. Tlii'* vi»lumiN whilo evor multiplying tlu» 

ppMif'* of powtT aiui <lt*;<i^iU iin'uloaft*?* a inoro hiiiuMn inttT- 
prf tation of th<*m : iiistriu-tiii;;; us that wt* ran approarh tho 
i|u«'’'tiiui throiij'h ni‘j^ativos only, whirh lt‘avi* us far short i»f 
tli»‘ M»lufi<*n for. 

TIh- unportanf of tln‘^4' nr^ativrs, uinhuihtocny, is 

ti'.U ju^t alhiiUtl t«s forlathliiio tin* notion that all otht*r lito 
Mil thi « arth v\a> rn-.itoil for tin* us«*s of man. Wo shoultl 
1\ Ht«»n t*i .irouo tlii-^ iiiattor« won* it not that oin* or 
t\\M p-uti* til.ir pMiiits of proof havo an intorost iK^ytunl tho 
Miiiph* triiM'^ of tho tph'stitin. I'ho tir>t of thoso is tho 
I* rioin < xiih noM in tin loii^ m ri**s of fossil nunains, of siio- 
< pi roHin of aiiitiial hfo so far aiit« nor t4i man, that no 

I’ ilrulat i-'ii ot ours ran moa^uro or approach thorn, 'rinur 
v.n iMiix ( fiofii the iiiinut*' IiifuHoiia, tin* sholls of which 

t 'nipost ilu* ni.t-H fif man\ of our exist in^ rocks, to tho 
loi^M .in*i r'ti.in: 4 «' a*^po< !»» of tin* ttolitic ami NVoahl roplih s, 
.tirl the « mllcHH otiii r van# tii‘S wtiich m*w fill oiir <’alaloj^m’s ) 
vv*r« « louht a<l.ipt4'4| to flic M‘%cr.il ^ncc4'ssivo comlitioiiM 
1 iii'i, %*-a, ami air tn which fh*y Iiaii their oKistoma*. Itnt 
n» or plaU'^iMo }i\pot}irsi.s can hiin^ into <’oiirio<*- 

ti ui with th‘* huitian i.n-o fh* tenants <»f an ohlcr worhl, 
• m.iv r* o;riii>i th»- fai t that th** fop^sts of thoso romotn 
orijrjij to the Im iIs of coal, which for the last two 
Iniinlr. li y* ar*' have tniniMcroil so larj^olv to tin* uses ami 
|H»w* rs of man. Hut we cannot eipially apj»ly this argument 
to tin* o/MOMi/ *4tnM whicli havt- prei etlcil us. No more 

‘Isr^it n Iafi*»iis than tho^o of typo ami Htriicture i onnoct, as 
far .Ls W4 can see, this ancient animal life willi that of our 
own ilay. No ptirpoMs or final raiiM-s <’an assiiniefl as a 
ij» n otary link lrt tw*N*n them. Any notion of itnitttlre 
cputitfii must at once* lie put aside. To Kiy mithin^ of the 
cl»aii; 4 e it makes ill our conception of tho (Veator of all, such 
liotioij is wholly ronlrailirtcd hy the a/'tual g'nirjation ami 
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inti-rmixtiirf" of lif** in thoso fiiiccM‘S.^ivt‘ ( pm lis. Tliat crea- 
tun*s f»f hij^inT or^iiiiiMition an* fuuinl in tin* lator than in 
tin* **arli»T iJoriotK,-- ainl hij^ht st •»f all, in tin- existing world, 
— i.H w*‘ll a^'Hiin'd ii.** a firt. Hut this fact is limite d to a 
general tlcnotation of |»ro.rr» •*''*. Tin* in tin* M-rios arc 

hl«*ndcil and hrok»*n ; ainl Man walks the earth Mirrounded 
hv hcifii's as lov\ in the ord' r «>f lifi* as any uhieh the tiiNf 

m ^ 

fosHilif« rous ro« ks dis<‘|os(* to his view. 

'fhis aro»niient drawn from th** aii 'irnt ]»Mrt «>f cn atioii. 
Wo take attfither from that f»art of it nearest to man; — if 
not in «Iate of time, of \\hi« h we are i-^noiant, yet certainly 
in all th.it relates to |)hv'*ical «»ri;ani*':ition and iiitellijjfonci*. 
Wi allndr here to the Ant hr»»j»oiil Ape-.; and \ ery esptM’ially 
t*) the ( inrilla and ( hi npiaii/ee, which have lately eiioa^iti 
the e^p» ei.il attention <«f our m**-*! emim nt naturalists. 
'rhe-.e eit .it III* thus f.ir appr*»aehinif M.in in ph\siral 
featui'i s and errfain intelh't t iial tuinfion-^ ha\e no relation 
to him !»• lith's, -.a\ .• tin* rate ainl short-lued tenants of his 
/ooIooIjmI e,.lliet i.iiis ; where t h* \ aieoa/rd np«»n for a few 
months |i\ the (*firtoU-., and then pine aw'av and die. Th«'V 
are ft‘w in numher ; inhahit vt‘r\ limit<*d spaces; are seldom 
seen hv man in their native haunts; and minister to none 
of his uses, dlreetly or indireetly. The\ miolit :iIt«»oerh«'r 
disap]>« ar from the earth without h axiiio U hind mark or 
memento of the chan*.;e. 

An instance, thus .sp>.eial and .significant, reinlers need]*-?*s 
the many and ohvums proofs which mioht Ik* drawn from 
other parts »»f creation. In fact, w<‘ only touch u]»on this 
subject as a part of that ^r*\af pr.ddein of life upon the «*art!}, 
which is now' deeply engrossinj^ thi* phil*»soph<*r as well as 
till' practical n.itiirali.st, undi*r the .shape of ipiestions far 
U^ttiT defined th in in the earlier agi's of human spiM*ulation. 
That the ^reat design of th** (Viator on our ltIoIio extemfs 
lieyond, and comprises more than, the iiuTe present exist- 
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i iicv of Man upon it, may W fn!ly withmit dojcrmdinj^ 

tlji‘ latti-r, or altorini; hi^ placr in tho fk'uli' of civat<Hi bt‘inj;[ 8 . 
ni4l»«‘-»( in *»ri:ani.Hation siipromo in int«‘lloot and t ho moral 
h, n-o .s.#o//< in his oapaoity for lany^uairr - ininistortHl to 
in *\ir\ way nudful to his htulily want'^, ami to his hiohor 
f* ^ lin^" ami .•>» of hranty, liy iiatiiro animate ami inanimato 
ai‘*uml him <‘a|i.ihh‘ of raisin^ him^olf, hy his farultios of 
r«a"*n and iniaoinatioit, far hryoinl tin* Worhl ho itihahit.s 
thi-» 1*^ a h* ill;' whos«‘ iif*}*tlity raniiot ho ili’oradial, or his 
1 i|. ^tifi\ anniill* il, hy adhiitt ini' tl»af Iho <*artli is not a 

«lw< ihn-4-j»!a»‘** top him aloiio tn tin* |Mtt|>oM'S of on‘ation. 

N*.i in oMi of th«* (‘nalor of all iiarrowod or 

h\ tliM lot'o^iiit ioii. Ih* ha-* ^iv 4 *n oxistonro to 
!(» tu. II* <^i\<n liti’ f<» I'oiint l» '*s ot hor hoin;j's, infoiior 

f'» man, hui Huh ]>* nih lit of him. 'fo ( *»ufrHH onr nttrr in- 
ai*s'jt\ to w,iv tlo-r thiiiijs :in- ho, i.s hut to add anotln*r 
f i ‘ 1 ,* *11“ uiia|»|»r«iarhahh* hy n a‘*on, and wliifh it is 

«tur w. mImiu to r* * o^nisr as W’o an* suro tliat thorn 

1- 'h SM^*' lit It*.* It and <•< rtain in it*< fiiltillmont, 'I’ho 

*l<**tioi*' <*! i' unil has ttioiirro^I honn* disorodit, not 

(i'*io a!»\ iiih* fi nt t.iult .i-» a |»rinoi|do i*l ro;tMoniii|j' -'•for 
Uii-* w omni|MM* h.ddi hnf ti*im tho ranh and |iroiiiat:Uro 
* n»i«.iv**urn to t«iri) it Im vi#!!*! thn IhmiikIh <»f just indiu'tioit. 

NN » <**iin n**\% t*» anothor nlans of ijin HfioiiM n*Hj»o< f 
animal lit**, nmr»' ^p^^*ial in nharanti r ; (pn stions which havn 
h» « n, and \*t aro, tho hfihjorts of warm ront mvors y, and 
^•tnkii»;4i\ dlu-*trato tho spirit of modern ompiirv. Wiiallmlo 
t** thoro roo.jrdinyf th** true nature and definition of KjXTios; 
“ their rapmity f*»r ehau^e or transmutation; tin* exist- 
enei- 111 ty|x*s in the rliffererit j^radoH of animal lihf; - tho 
relatioijM »>f date nr order cif Miicu'esisioti of thew* si'veraJ 
m ra, and ; tio-ir e 4 »niie<-tioii wdtli tlifff'n ut 

tC* ohij^ical jK‘ri<xis ; — and, hixtly, the manner of j^eneratioij 
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or reprfKluction, so essential a part, as wo have seen, of the 
(lehnilioii *>f life All tho'^o are clotjoly 

allied; yet each is so lar^'o in its ohjoots and di^tails, that 
voliiTin-s have failed to exhaunt the ar^miieiit. We shall take 
th#*in up eliitdly on points wlii<-li uiay host show tin* eliarae tiT 
«>f tin? controversies to v^hieh tiny havt* ^i\**n rise. Tliat 
some of these <'*)nt rover‘*ie,'* have lM*en carrieel (»n with hitter- 
•ness ran sc*areely < nat#* surprise, I'he new doetriiie^ put 
forward have in many ways i*ontradiet*-d harshly the opinions 
held lo retofore; and eitlein*** ti> tin* soher-inindetl adherents 
of tliise opiniiiUH lias heeii iin nased hy the hohi and doo- 
matie (one which sonn* of tlndr op[n)nents liav** as>niin*d, and 
the extreme eoneUr'^ion^ t»» whieh they have [Mi>hed their 
material hypothesis. Sin h di^ens^iion^, moreover, de« ply in- 
vohe the relations of Man to (he rest of tin* li\ini' creation; 
ver;.(e on \arioUs points of reli;;ious hehef; ami in thi‘Se 
respeets Well t xpl.iiii the earnestness oi\en to their pursuit. 
In what, We have to s^iy i>f them, \\e .hIkiH seek to pm eaeh 
topie in its siniplest form, and to de^d with all impar- 
tiall> ; as <pn -.tionw whieh seii iiee has raist*d, and for the 
solution of whieh, if attainahle at all, we must look to science 
alone. 

First, tin'll, amono thest‘ (|nestii>ns eonies that of tin* nature 
Hinl permaiieuee of Speeii'S, Us distinct i\e of tin* ditTereiit 
forms of animal life frt»m the hij;lu*st to the lowest. Our 
scientific readers need not he told how warmly this ipu*stion 
has lately he«*n a^itat»*4l hy ii.atnralists. The controversv, 
which had its hirtli in Franci*, and there pmvoked pi*rs4»iial 
anitin>sity as well lis scientific dispute, was tnnislatcHl to 
Kti;^hind in a miti^ited form: hut has ln*rt* also htirre<l 
up the depths of an ar^tment, stretehinj; Iw yond the limits 
of former enquiry, and liable in part to the imputa- 

tions of which we havt just s}n>k«'n. The laws which have 
govermnl the creation and succi*ssiou of livin;^ lK*ings come 
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nt once into tho quo^tion; while the doetrine of transmuta- 
tion «»f sjH'i ies n'jjarils man himself as a possible ilevelopement 
from ft>riiis h»wi’r in tin* seah‘ «»f lift** 

The whole arpiim^tit, in faet, eoneiuit rales itst'lf on this 
|><»iitt. Ar*‘ Sp<*ei«*s — lH*st »h'm»ted as sueh hv sexual eha- 
r.n ti r ami the powt r t»f propa^atini' their like — to l>o eon- 
siih rt'il ti\i*\l ami immutahle as thc‘y eame fr<»m the hands i»f 
tho t'nator. or suhje<’t to sueh variations only as tt*nd always' 
t * r<tuiii to the oiionial typt ? Or is then* an inherent. 

to or hi*'ultv of ehanj;;*', either from aeeiilent or tin* 
o|M latjou of eommon laws, whieh ean, and dt*es, in the 
« ..urH« of tune, er« ate m w sjM“< i»*H out of antfM*edt*nt tines ; 
an t vtt ii-iioii (II etV* et, ami higher result, t»f that very prin- 
t i|i|e of ehati^e hy whieh xarietit** ami races are hnniolit infti 
t \i‘«t*neey 'I’he ofrat iiaim* of OuvitT appi*ars in tin* f<»re- 
;;roumi on 1 m h.ilf tif the ftiriiier opinion: <it*tiflVoy St. ifilain* 
in.nh* hiiM'^t lf tin ehi* f t»f tin* «ppp*»*^iti‘ party. In Mn^hind, 
the frahHinutat nui dtietriiie first |;aim*<i eiirreney Ihroiif'h 
that wtil'kiioHn \v«iik the * N’enfioi'S of <Veati<»ii;’ ainl han 
MIe »♦ heell e-tpoU*»e<l li\ otlnT wiilers tif ^feat atid m<*rit4*<l 
lepufatioii. <d' t>ur most eiiiiiient naturalists, <mr 

o* ojoj^i-t.s « ijilly, have entered with <Mnn*stnesH into a 
t oijtro\ersy, remh*red inevitable; from the of their 

H4 ien« e ami the in'w phenotiiena ev<*r eornin^ befort; tln'in. 
l.ookm;' nt rally t»n the ctiidlitt jis it now Htandn in this 
toniifry, we still find a pnnloiniiianee of opinion for the 
fi\ity and fn*rmanem’4* of fi[H‘eif*r} itmler the <iefiriifioii we 
l»:i\e ^iveii. Hut at the same time we noti<*e a eertairi 
c autious rese rve in announriii |4 any almohiti; or final opinion 
oil the subject ; ail doubth'ss of tlio Hinbifi^iiit ioH which 

still surround it, and the difilicuilty on each aide of reaching' 
any other than pn*snmpttve proof. While approaching^ the 
tpiestioM ourselves in this spirit, we Hhall seek to frame our 
ar^iriieut m a viiidtcaliun of the; older Udief ; ft;ili«g that 
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this causci is onr* not to he lij^htly ^ivm up to the demands 
of a new doctrine*, still unproved in some of its most esst iitial 
parts. 

The? otu*s j/nthandl^ ind«‘eel, un«[U(*Btionahly re>ts he^re* with 
the>se? wlio helieve* that spe'C’ie s can uiule^rj'o siie’h transmuta- 
tion, as pe*rmane‘ntly to chan^e^ tlie» cnuditioiis upon whicli 
this elistimtion lias naturally, eir e‘vt*n ne-ccssarily, been 
Toundc*d. It is tla ir husiiu'ss to show some* une*<pii vocal 
instances e»f perfect transmiiiation ; or. in default of this, 
sonic such ajiproach to it, by j^raelatioiis manifestly proore*s- 
sive*, as to warrant the* presumption that time* only is wanting 
to ceimph'te* the* chani;e*. Le*ss tlian this cannot he* rece ived 
in «‘vieh*nce‘ of fact, he>we‘vet* ])lansihh* an hyjieitlie of p4>s- 
sihilitii's fnay he* maeh* t*> appt‘ar. 'riie* limit-line* elrawn 
Hreniml e*ae*h spe*e’ies, liy its powiT <»f sclf-r«*pro4liie’t ioii, may imt 
he* hrtiki ii thnoiv^ii withemt imere* cmnplcti* j»ruof tlian any ye*t 
pre»tVere*tl t‘> ns. No nnci|uive»eal iiist me t* has hithe rto l>ccn 
eihtaiiice! tVion anv part <»f tlie* animal kini^jelom tti s:iti'»f\ 
fully the-se ceimlitious. The e|m>sti4>n theact«»re‘ reinains 
e>m* of p4>Hsilii!ity ami presuniptieui eiuly. I*e»*<sihiliry can- 
not he* elenieij ; hilt the* adveieate fe«r the* pe rinane n<*e* of 
spe*cies, re*stint( upon niiu*h that is assnre*el te» his kiiowh‘flor, 
has a ri;'lit to ask that the eeppiesite* ehie trine* sliouhl he fairly 
feirtilie tl hy fact hefi»r<* its adniissiem e!V(*n as e»ne tif (In* out- 
W4»rks e»f scit'lice*. 

The* ari^ume*nts tor the* hypothesis of f ransmntatie.n are*, 
iiminly, the variati.nis which s|>ccie*s ae'tnally nmlerj^m; ami 
wliie'h in many e*as<*s, es|Hn*ially where man is the artifice*r of 
new hrt‘e*els, lM*coine tixe*el anel hereditary; — the fae^t that in 
a ee*rtain numlH*r eif instance's the int<*rmixtiire «»f spe*e-ie*s is 
pnditic ; —the existe*nei‘ of certain archetypi*s or General forms, 
upon which the many s}H*citic forma are femndeel; — anel the 
temieimy of all r%'at*jirch, in the fossil as well as living worUI, 
to bring the gradations Wtween these forms into closer con- 
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taot ; fillintc up, inon* or tlioreby tho void places in the 
series of ^eneni ami sj^ecies before known. 

Other arguments tIuTe are, but these lie at the root of the 
ijui stion, and may i»e taken in^itar omuluDt. In pursuing 
the eoiitroversy, one party lias found it iietMlful to aasuim*, 
aial the other to allow, an unlimit<Mi license as to time. We 
dt» not gf) over the ge<»logi<»al proofs as to this matter, now 
breoim* S4I familiar to all. It is enough to repeat, that prior* 
to man and all tin* ereatur#»s iweupying the world with hiin^ 
thore have exi**ted on the i^arrii sinaa ssive and separate eon- 
ditioiH ot* animal aiul veget 4 ible life, as faithfully reem'dial in 
the roekv remeteii« > heh*w us, as if they were the c naition and 
tieHtrueti«»n of our own day. Though tin* order of sueees- 
HiMii is di>tinet here, no human estimati* ean reach the period 
of time these sueei ssious iiiviilve ; Ho vast is it, and so brokcui 
h\ intenmaliate ehaiiges to whieh no measures ran ap]ily. 
In one s« n-e then, that of the existe-nre of life on the earth, 
tune has in» iinmeri<*al limit whi«*h we eaii assign, lint the 
advorate f*r traiiHinutat ion of species must take if, subjeet to 
a *|Ue‘.tion as to fin* nature of tln^se interiiiediatt* j’lianges or 
eafastropln -i. If they lit* sm*h as to elose <ine epoeli of lifo 
on the glols- before thf* en-atioii or eofnmeiieeiinuit of another, 
then tin* argument, fis far ;ts tirfir; is eorM*erne<|, must be 
limited to that latest epoch in which we are now pla<*ed. 
Many of tin* in the struetiiral scale have been filled U|>, 

inde**<l, from the fo-t%il remains of firmer periods; but until 
some si^ries ran Is* shown eonneefing these periods b>geth<‘r 
without br<‘aeh of (*«»ntinuity, the hypf>th(*sis of developeinent 
or transmutation eannot fairly Isirrow time from these an- 
terior ep^K'hs, for the changes it presiiiruM. 

Nor d<K^t really lose? much by this limitation. 'Hie fossil 
remains of former tige* of life afford no evidence as to trans- 
mutation of spe<*ie«, whieh may not as plausibly be drawn 
from the existing animal creation* We find the same general 
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types of structure, (L^claring to our reason the nnitjf of the 
creating <*ause, hut <?vc)lve(l under many and singular diver- 
sities of form; — with the 8i>«*cial fact supt‘raddt‘d that each 
epoch contains species peculiar to itself. Different species 
morfi or less approximate to each other; l»iit in none of these 
p<^riods have we y**t found any such series as to in<licat«* an 
actual passage from one to another; in* an>iliing more than 
^his pniximity, itself expressed in all cases hy the same 
special forms and relations of jiarts. 

There i-*, however, nm* point of connection hew'een those 
perio<ls, wliieh hears in soim* sort on the question hefon^ u*'. 
Wi' alluile to the fact indisputahle in itself, and d<*eply 
interesting in all ways of the succi'.n.sive ap|H*aramM* of 
higher typt‘s of organisation and conditions of existence, in 
rising from the *‘arlie.st of these epochs to that in which wt? 
have toir own ludiig. We shall revert to this topie hereafter, 
and utitice it hen* oidy to sh»»w that it d«M S not ^anction, or 
**ven favour, the doctrine of transmutati<»n. There is no 
regular grailatitin either as to time or ty|)e, sueh as thetln‘ory 
w'oiihl reqtiire. New' and higher forms i>f life < ome in with 
mwv eptM’lis, and continin* to he associated with the hover 
types that before existed. Jveceiit research has carried hac‘k 
some ot these higher forms into getdogieal ages more remote 
than was once supposed tln-ir limit ; ami this may g<) yet 
further. Ihit it wouhl not then, m«»re than it does imw, 
affect tlu' jirgium nt we are Indding, 

The existi iii'c of such loinmon types or structure, 

exti nding throughout the wludt* domain of lift* and giving 
foundation to all special forms and varieties, may seem at 
first sight to furnish some valid argument for transmutation ; 
ami the more so since thesi* types are fotuid in^e sensc^ t 4 ) 
graduate into one another. The individuals of mgher tvpe 
tliroughout the st^vend grexit groups of the animal kingdom, 
pass through certain stxiges of those lower in the scale. 
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ovfU as far down as tlu* simplo germ of the Prot4»/im, 
n iu'liing thoir final and special organisjitioii. Of thin very 
curitnis fact tlic linmaii structure itstdf is an exainplt'; a fact 
not nt‘gU*ctt‘d by those (uiuU strange to say, from paradox or 
ptftilance there an* such) who love to degrade man in the 
scale of btang. Tlie attempt is a futile one. The Protozt>on 
stops at his destimvl place in tin* low'est scab* of laung. Man 
reaches by detinite steps the high orgjiuisation which is* 
<li ^iLTin d f‘U* him. Kach of these, and <*verv Hp(*ci«‘H inter- 
ne diati- ill tin* animal world* attains, ami is arn*s(i*d at, the 
pitint mark* d out for it in the hmg lim* of (*reated life. 

'rin- wlndt' Mibp et *»f typ«H is olie of the dt‘epes( int4*r(*Hf, 
'rio- tloftrines of St. Hilaire hnl him to refer all animal lift^ 
to a "ini^de jirimitive type only. Ouvii r, followi-d by the far 
on ater number of naturalists, has d(‘not4*d four as absolutely 
marked and dintinguished in nature. Subordinately again, 
or iiiebided within this theory iif types, eoiiies the more 
ree« lit dot trim* of lloinologues ; teaching ns tin* relations of 
nth'nt yo»7st»f striKfiin* throughout the animal world. 
A fun* <‘onc«*ption <»f (ioet)ie half p<»etry, half philosophy 
hoeame, under what we will not rail the H»>her empiiry of 
Okt-n I for the gmius of Okeii has m) mark of soliriety upon 
it i, but became by bis reiM*areh ami that of otlier uaiuralists, 
an int« gral part of natural science. Had w«* space* for it, we 
>hindd ghnlly put Is fore our readers somci aceoiint of tlie 
valiiabh* contributions of Professor Owen to tliis eiirious 
branch of knowlexlge; — the researches hy which he has c<in- 
hrim^l the view of tlie Skull as an exUnsioii of tlie vertehral 
c'i»hiiiin and his rcinarkahle work on Limbs, in which 
|s>rtions of structure in different animals, seemingly the 
most unlike in aspi*ct and use-, are all resolved into common 
relations of typical structure. Tiu^e things must he regardeii 
ii4#i as mere naked facts, but as the interjireters to our n^a- 
of an Almighty design, in action from the earliest ages 
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r(30ordf‘<l in th<! rorks Iwdow ils; nf wliich Man himself, 
hij^hest and fon ino.st in the series (jf types, appears to our 
present view as the consummation. Hut we have no right, 
on this latter point, to di»gmati.se as to that futurity of time 
mid changt: wliieli got s so far heyoial all human knowledge 
or (‘oiiiprehtuision. 

From the sy'^toni of types, howev<‘r, the advtioate for 
* transmutation of species can <lraw no fre.sli argument for his 
doi’trine. It is still a >eriis, more or less complete in its 
parts, «>f which each memher or species, in past as wtdl as 
pn >eiit period-j, has its (h tined and specific ('haractcrs; and 
loiitinucs tt> have them as long as its existema* comes within 
our view. 'Idle t\pe, whether general or particular, repre- 
sents to us certain common ontlims ( o/eos we are tempted 
to 4*all them) in the scheme of creation, to whiidi these 
S4 |>arat«‘ mt inher-' hehnig as individual parts. Were there 
anything like ac tual traiiHniut.ition amongst them, wt* might 
expts t to have our eatalogm i rovviled with in^tam es of this 
in t'vt'iy stage an«l a''p< «'t id' its progn-^s, t»r i Vi'ii ti> hiive 
t viilenci' (d’ it under our own i-yes. 

This hrings us to what is a main argmiumt in the inatti r; 
viz., the variations vvhi< h actually »»ccur in living species, 
ami which strongly tend tii Lecium’ hereditary, if th<‘ causes 
of variathai Im* coutimuMl. KxampK‘s to this etVect an* so 
nunuTotis and familiar that it is iiit tlless to cit<‘ tlumi in 
detail. They »aa iir most strikingly among animals dumesti- 
cati d hy man, or artiH«*ially hred tor his uses i»r plexisures. 
Hut thi'V art‘ priwhict'd alsi» hy variali«>us of climate, finnl, 
and idlier physiial c«)mlitiotis tending to perpetuate certain 
forms at the expimst‘ id" *>thersr; — Siunctiuies also hy thosi^ 
iium» iiiv'steriiHis inthienci^s of gem^ration, i>f which wa* can 
«4iy little more than that they exist; and, existing, nutst Ixj 
the source of nutnenuis facts and auomalii*s, to which neither 
reason nor reseaixh furnishes any <»ther clue. 
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111 Man liiiiiHt'lf those varieties take their hijjhest, and 
ju rhaps uio.st heten>;;i*mH»us charaeter. They are testified 
i>jMriaUy in the ditVereiiee of raet'S ; a dLstiuetion so 
marked in particidar eases, as to have led sonu? 
naluralists eiri»neously, ;is we believe — to refer it to an 
aetual liiversity of speeies. That straii^i'ly familiar friend 
»if mall, thi* produei'S varieties searet»ly h‘8S nuim*rons 

and ivmaikahl.. An eminent French naturalist Inis stated* 
tliaf it Were to reek*»ii as sptvies the dilTerent hrei'ils of 
!lu> animal, \ve mu**t i*aiTy*the account above tifty. The 
< \f* lit to whi< h Mieh ileviatioiiM may proeeed ami he«»ome 
)m ie>iif.iry in a rae**, in one of the iiio^t curious empiiries ill 
natural bi'>t«irv; as well in ref« reiiee to the atit hiuit ieat ion of 
line ^|>4 eif a'^ in eoiiihH’tion with tlie hulijeet of Animal 
hi-iiiel.", to width it closely related. We believe that 
tie i« i-^ a natuial limit to ehange in eaeii part ii'ular east* ; ami 
think it proltaide that the tieviation, thou|^h tlifhudng iindtu* 
ditV« ft ni conditions of animal lifi% has already reuehed its 
iiiaxiniiiiii ill the animals hnd and doijiesticat<*d hy man. 

K\4n lu re, then, the advocate for transmutation fails t4» 
make oimmI liin ease; sinei* if may almost he afhriiKHl that 
tl»e particul.'ir < apaeity for variations in <^11 species forms 
m it>« it a eharac-fer, Thest* varieties or deviations 

are m»t ehan;^es (tj hpeeies, but eliaiii^es withlti them; and, 
with b'W’ and ambioiious exeepiioiis, are eoiifineil to certain 
hmiis which the law of reproduction of sp<*ei4»s strictly 
tletiiie^. This law, in truth, conipris(*s all the cardinal points 
of the question. It is a natural definition put before us, and 
so .Htrori;;!}' markeil, that the argument as b> design might 
well Is* made to rest on this alone. If an insiatice could l>e 
broiiglit of the intermixture of two Hpe<*i4*s in generation 
pniflueiiig a fertile offspring, capable of breeding with srmi^ 
liir hyhrldA^ or otherwise pequ-tuating the physical changes 
induce-nl, the law would doubtless lie impugned in its 
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g«*iu*rulity ; ami ih<* possibility mi^ht bf ur^ed of numerous 
such instances, if time and chaiKt\s are taken into account, 
Jbit we doubt much whether, in the animal kingdom at le;Lst, 
an uiUMpiivocal case of this kind really exists. It may be 
admitted that several hybiid spi’cies (the e([uine, canine, 
ovine, and, possibly, but less certainly, sinue other animals 
brou;^ht inunedialely iimler human culture) an* to a certain 
•extent prolifi<‘.* Hut the true hybrid does not propa^^ate 
with tie* liyluid ; and its po\v<*r «»f propa^^ation, even with 
the perfect Hj)eeios, is very limited in (h‘;'ree, and soon comes 
to a?i end. (hi the other liaiid, we believe tlure to be no 
n roi^oiisrd instance of absolute infertility in tsvii ^arietil^s of 
tlio same st‘H’k, however with* their deviation from tacli 
t»ther. d'liis ar;;ument, then, for transmutation lialts <»n the 
very thn*sli«»ld; and, duly examined, may t*ven be appro- 
pi'iatetl foi the oppo>i(t^ ci»ii<‘luiiitm. 

Tht* Sf xual relations eaiiiiot bt* omitted as a point in this 
([Ut'stion. \Vei|^hiu;^ fairly all tin* cireuinstanc<*s — ami, 
(itlx rs, tlx* prrln*t of t/t\stntlon (diOrrt^nt even in 
the coj^nate .s[)* <*irs of tlx* tlo*^ and wolf, tlmu^h alike in the 
tlo*^ ami jackal ) it appi>ars almost certain that no real or 
p<*rmam*nt eliaii^t* of spt*cies can take place without a con- 
current mutual adaptation of the \ vn\ sexes in its proj^ress; 
— a c'outinjjjeney so improbahh*, secinj^ all tliat is reipiired, 
tliat we cannot but rej^urd this as luie of the most coj;t*nt 
objections to the doctrim* before us, and meriting mure 
attention tlian it has ti>uaUy recciveil. 

A word or iwo more must he said in regard to the varieties 
in sptH-ies thciuselvi‘s. iStrictly spt*aking, these are not so much 
structiunil differences, as variations in size, configuration, 

• Wt' arc Umixl to uoti^v tho f‘xp^rimi*nU of M. Rouy of An^nl^mo, 
who hy tho inlrr-hriH^tin^ of liar»M and rabbity in pnxlacing a m w 

hybrid raw. f**rtiU\ an ho without nwowion to the original atock. 

Farther nweart'h ia nxjuiivd to atteat the duration of this fertility. 
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colour, and other external eharaetern, suljjoot 
in each cum* to liinitij which they cannot transcend. The 
<lt*ii|>otic folly of a Prussian monarch iiii^ht breed, as well aw 
stead, ^ij^antie sohli»*rs for his jjuairds; but could not chain^e 
in li sin>(le particadar the anatomical charaet«*rH of the men 
thus force<l into his ranks. We have before referreai to the 
I)oo. With the except it»n of a slij^ht change in the bont»H of 
the hind f»)t*t in soiut* bnn-ds (tin* inaximiim of variation, aw 
far ais w« yi t know) the bony structure aiul internal or»;aMW 
are the Kline under all its numerous varieties. The ti'cth, 
now so important a diao^nostic mark, art* alikt* in all. Its 
animal instinet.n, tlion;4h niodifietl, or often suppresmsl, 
by human culture, are eKseiitially the same throU|rhout ; uiul 
the <l»»o hitiiMdf Well knows his owm species, whatever vurit»ti<*s 
it a»^HUtin It is needless to citts otluT instanct*s, as thi*y all 
corre.Hptiml in their hearing on the (pn\stion ht*fore us. 

A point upon which strt*s8 has lHM*n laid hy the disciples 
of l.iim:irck is the close approximation of the Anthropoid 
Apes to man; warranting, accor<lin|d^ to them, the notion 
that tin* lower may here hav«* piissetl into tin* hi/^hcr ^rade 
of Is ino. Atliiiittin^ tin* likeness to its fullest extent (the 
iSVniio tfinun ftitulfis! of the old Latin poet ), it is still hut the 
mark of i loM st proximity in the scale. The evidence, either 
anatomical or f>f other kind, as we have already mention<*d 
in s{s‘akin^ of tliesi* creatures, not a step flirt her, 

Aijti aji^ainst the transinutation hypothesis here, we have the 
fact stateil by Owen, that Cf*rtain of the osteolo^ical differ- 
ences U*tw«*i*ii tln*se aidtiials and man are so churaeteriscsi as 
to 1 m* insusceptible, from any known external causes, of the 
changes required to accomplish such transmutation. 

The ar^iments we have now Ijeen using fo» the permanence! 
of spcHTtes will Ih? familiar to many of our readers. But thtjre 
are others to whom the question has come only in a crude 
and general way ; and to these it is well, seeing how deeply 

0 
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this enquiry strik^n itn ri>4)t8 tlu* inysterifs of creation, 
that it Hhould he pn?«<uite(l in siicli form, as to make <‘lear 
the <HHtiiicti<m )»<*twoeii what is speculation only, and what a 
sound induction from the facts which scit‘nco has disclosed. 
\\\‘ may fairly use the won! vu;fHe here, as descriptive of the 
manner in which tlie doctrine *>f transmutation is propounded 
to us. Tliere has l)cen no distinct understandinj' tis to tlu? 
* foundation, or first steps, of thi^ schenu* s!ippos<*d. With 
st)me it is a notion of^ross matcrialisfu alt4)^t‘ther. Genera 
and ^pe< ies 4>f livinj^ heinous com** into existtmce through 
undefined comhinati*>ns of matter, and are mutahle without 
limit from mate rial eaiuses actiii;jj upon tlu iu ; - or, as stuiie 
prefer t<» phras<» it, from a of the animal itself to 

obtain new scope and powcTs «»f evi-^temM*. Otlnrs, more 
ImMh^'4t in tlieir a-HSinuptituis, liave snpj)os4‘d a fi w original 
i’leateil forms, capable of (gradual ^levelopenurit into new 
sp4‘<'it‘H, nniimited in \arif‘ty, if unlimited time Im* j^iveii to 
work the transformation. We cannot reasonably requin^any 
actual ilate for tin* time thus demandcib Hut we may fairly 
C4)mplain of tin* vai^u*' assevt-ration on which tin* whole 
schenu* is built. We have a ri^ht to ask for some deuota- 
ti4»n, howev<‘r jj^eru-ral, of tlM*s«* primitive beings, the jiarent 
stems of the o**nera and s|n*cies w#* now st*e around us. The 
dtu triiu* of types, as alri'ady exphiimsl, furnishes no reply 
here; nor to the quest ituis we have a furth<*r rij^ht to a.sk, 
whetht‘r any t>f the primitive fttrins yet remain in existence 
fus such? Or vvhetlu*r flu* priiuiple of change is now ex- 
huust4*d in power, aiul the t*xistin^ j^encra and species reprearmt 
a scheme of transmutation worked out to its end? Other 
cfuestions wpiully pr«*»s for answer, showing how unstable the 
hypothesis is in its first priuciph^s ; and how little fitter!, upon 
present pnH)J^ to meet the demands of a sound inductive 
phiU>sopliy« 

In arguments of this nature, it is of great value to obtain 
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i^uch instanoi^ m are not only incli8|>utiiMe in themst^vt'is 
hut extend their eouehwioiw to other kiiulivii castes. The 
KUvtrieal Fi:»he« appear io us to furnish a striking exain]>le 
of this kituL From what pnuvsses of transmutation can ho 
iU*rivtii the sevi*ral forms of luKlih' appjiratus in tht^se jini- 
mals, eapahleof generating tliis singular |x»wer, and putting 
it into aeti*»ii hy their will? The argument U anahiginis an 
relates to the Poisouiuis animals^ whether reptile or insi^irt in 
kind. Tlif‘ ditVerenees «»f the poi.sons themsidves, and of the 
parts iiistrunn ntal to them* a^t* such as to annul all idea of 
primitive (otiiinunitv of spf‘cit*s, even in the ciise c»f the 
vt'iiomous s4TiM nts, vvhiTe it would he most natural to expect 
it. Tin* siuno reasoning might he applied to the l^uminife- 
rtius animals; and to many other eases, where some special 
]iro|>i rty <ir provisi<iu pervades many speeies, yc*i leaver dis- 
tinet and lasting the individuality of eaeh. 

We might tind a further argument in the different, yet 
tletinite figure and size of the hlood-<’orpUHelc« in different 
uiiiiii.ds; a very eurioiis subject, hut not yet enough ex- 
plored to furitif«h any certain inftTences, The reasor^i wo 
have stated, how'ever, are prt'stimnhly sufficient to justify iho 
belief, umI indeed ill all that have Inam denominated 
(for doubt l(*hs many iinTe varieties and duplicates are cata- 
logues! us suehj, hut in the fixity and pt^niianence of the 
majority so reeorde<h No sound reasoner will raise an ol>- 
jeitimi from the multitude thus supposiHi dUtiriet in their 
origin. Whe-ther we lof»k Ut the great or small in creation ; 
' wheth<*r to the stars of heaven, or to the infusorial ani- 
iitalcnU'S of our own glolie; — cKpially must we regard 
in the hands of the Creator as a thing wholly apart 
from our own ft^dde and limited conception of it. The 
miracle to us is the act of creation itself. This recognised, 
(ami can it be denied?) the exertion of the power is sub- 
j<^t to no artificial limit of ours. A hundred and a hundred 



84 LtFE AKD^ ORGANISATION. 

<r 

an- ih«* Kun*- Ut all iu*tnal or j»«K!<ifiblt‘coinpn‘lu‘ii.Hion 
of tho iiuitt* r* 

We huvt* alrriuiy s|H>kfn of th** inanifei^f dositrii in the vajit 
ttn<l various |>rol'ti-*i4»u t»f lifr spri-rnl ov« r the eartli at sue- 
eejtsive «|n»rlH; atel tiiay now ailv^ rt to aiiotlirr etoK*, 
wher*'' ih simie^l is oh\itiiis to our reason, though 

ni a liith reiit h. tr^oo that of tie- pr»#j^ren^ive traustniita- 
* tioii ot H|H » i» ?i. Tl»is is the fiiet - alfr.uly atlvrrte4| to, uial 
II aufli* of th** >u«*»’**’^'*no introiiin tioii of higher 

f**riiiH nh*l affrihut* “S **f hf»‘ into th« s» ri* 't, as ttiiit*h;is looVisI 
otiwanh throu; 4 li tin* u^es aut*:ri*>r to our own hein^ on tlie 
e^irtli. 1‘Vom th*' jH ri«H| when th** < N jihalojsMla w* n* suj»r**iii** 
in th*’ junin.kl kin'4*lom, to that wh* n Man iM iain*' its h*a<l, 
w*’ hav*' a fi* n* s *»t t v p* 'i, «‘a* li ri^inj^ in •»io:iiii»*ation, of wljieli 
Fislo’s, U* ptih*’^, iruil**^ aiel M.iium lU i* pr*'*f nt tli** in<»st 
r»*niiirkal»h' torm**. 'rito only *’ufitr*»v * r**\ a^ t»* this point 
has arts*’n ti*»ni ca rtaju s»*min;i irr* oularitif\H in th* «a*h'r ••f 
su* *’*’Hsion ; tlo’se luoli* i ,,f pf,- i aoiiiu^ in without 

any appar* nf <'*>itt*truut v t»* our in« a*'Ur* -' of tiui* or r*’lati\** 
4 halloo-. Itut lh*‘ main ta< t is in n** way imp* a«*h*al l»\ tliis 
irri’j'uhirity, ami nitrutitm is on th«- \* ry fae<* *»f it. Ataktii*^ 
e\f ry alh»wiim *' for «»ur ttiahihiy in many * ;is*‘s t*> say wliieh 
*>f tw*» pniximate *»r^anisiiti**fis is hi^lnsl or umst p<Tf*M‘t* 
w«‘ eaiumt ili»uht to th* relative eharaeter «»f the foHstU 
of th*» Silurian aiel ln-\oiiiait ami that of th»^ (h*litie 

r*‘inauis, where th** Maminaha tirst e*»me into view; - nor, 
u^ain, eun we htsitat* as t*» the relation **f Oolitic life t*> 
that of 4Uir *>wn *lay. 

We may*piii this suhjeet with th»* ^umral remark, that if 
tnun^formalion **f ^ W ever |irovi-*l,it will prokiMy U* 

ill the lowt^t f*>rinM <*f animallife, where th«M>r^wiiisatiitn U of 
the Miuiplest kiml, am! where the functions litnit<<ti to 

men' mamtenaiu'e ainl rvprMtmlion ; - the latter, tiiore«^ver, 
efftHyUHl in »*>uie of iheui^ I*) tnvaini very ditft rent fmm tlw- 
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aiiul*>j;i« xH uf hij^lu r uninml lifr, and mon* akin to tho rha- 
rarirf5 »*f tlu* %‘rj;vlaMr world. Kvrii h»'n» no avtiial traim* 
iiiutatioti h«is \«*t Un^n iinnU* known; and th«' iir^niuont wo 
havo Ihhu roiuaiiui thond'oro still unt4tnrliod. Hut 

w«* aiv UoituI («* add^ that niindi and iild«* nwarch is ni»w 
HI pr»>j 4 ri X4*, U ariii^ on this »|U**>tion nf tho tnu* dtdinition 
and huiiMriotk of s|Mvn s; ainl tollowril oliit tly thniUf^h tho 
|»h4 nofin n I of hrotdinj' an«l h\l*rid'<» tu* tho \h^M and iiiosl 
uiodr of approach to itt* solution. 

All hiiM r|oM. noitiial kituIrtNl ; and wo liavo 

t.tk* ii ad^anta^* of iIuk, to luin^ into tin* tori>(oiii^ ar|^u- 

tio nt luativ i«*nat«i,d lUiistnit fho v<K*ation and 

^lorit of nt<Hit rii v ino «•. \Vrn*»wrronM‘ to anothor tpa nttiiin^ 
l;iik»*l into tlo* Sana* idiain, vi/., that of spotitatiroUH or 
fn|u>\'«‘.d Ju ration ; flu- tuf|iury wlu tlu r now s}>«vi«*a 
iiro ^tlll f*rou^li! int<» oxiiiteiico, or l»av«* Imm ii so, within what 
!ii:i\ l-o^alhd (lu‘ h\nnau prrItMi 4)f lifo i»ti rurth? Wo know 
that t<rtatii i»|Mtus liavo ii(t«'rly fntKHi*d away within this 
|H riotl ; and that otlof** aro in assun d jiro^rosa towards 
*\tjii‘tu.h. Man hiftkf^^df has Uo-n hir^'fdv ooiiroriH-d as fho 
a;:'* jtt iti tho*4 idniUi;:* whrf hor of dnninutioti or aiitiihihi* 
fjon; hut phy^na! conditions have douhtlons also had rffoit. 
I'* th«r4 anythin,' in fh»* nattin* of an o<)nivaloilt to tluun, 
hy Ti#*w arts ««f creation, or hy tin* spontaiiroiia |mKltn*tuin of 
fr» <*h f^rins *d hfo ? 

H* r* a^'^dii wo titv without a sinj^lo find in ahi^diil^* proof. 
Th»* t xfinrtnui of o rtain siMcioN (and thoiw*, m far as wo 
kiu^w, • i:4dusi%<dy of tin- htgli<*r anittinl orders, ) d<aw in no 
way iiiiply tlio cri-atioii of others; and th<r only affirimitivo 
pr«^#tini|itioiis that ran lx* off<*r<*d an* drawn from thoM* fiiiniito 
and olkscnn forma of lifo^ wdu;rc« tli« at'xiial dial intd ions am 
litth' markf ti^ and thf* fmirtiotui f*f rf*prodiiction of unwont*^! 
kind. Atrordiriji'ly^ W’<? find that thow* who hold this lsdi<*f 
dw«dl mack upon ihr^ Knto^^ia : anxi yet more on tiwf appearanoo 
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of aniiimlculi* lift* in varioiw artificial coinpound?^ of organic 
matter, under forinn peculiar to rarh. The latter fact is as 
ineonteHtahle an it i« curious. Hut the ci»nclusion fn»in it 
must evi r Im* a tlotihtful one; seeing what we know of the 
wonderful reteiitivene-^s of reproiluctive p^iwer in the ova or 
germs of such ujiitnalculeM, We may n-adily <*oiic«'ive, and 
we actually ktjow, the continual pre^tuu e of thc^e in visible 
< lenn ijts of lih- in the #*arth, air, and wafer aroutnl us ; ready 
to ^tart into form the iiionieiit the phydc.il condition- arc 
preM« nt which can giw* them their proper hnhitnf rind nutri- 
ment, Many anidooi,^ in the vegi taldc world famdiar to 
n.iturah'kt'i favour this view*; and none, a-^ fjir as we know, 
♦•ontradict it. Tie* argument for spontam ons generation 
from llie Knto/,oa i^ refiit«d by ibe f,e t that, with the excep- 
tion «»t a few Hp» cleH s%h»ch pr«>pagufe bv butlding, they 
bale nil tnale and lemalt' ♦.rgnns, H'he Holygastric Infn- 
iHoria ha\e been bitnigbt in t** support the «io<tnne. Hiit 
in id! the varietUM of tla’se aiiifuah tile<% tlo*i«* are li\e<l 
and invariable and theM*, if mav be adde<{, rios< |y 

a'^simil.tting them to tlie foH.-,il infusori»i, width cxistiai 
ag*‘S ago. 

Thus far, tlien, the t^pinittu r#*sts on very ••lender authority. 
We may iwhi otn* aignmeut, not u-ually ♦ptoti'il, yet te* valid 
Os uny t>f the forrgtang ; viz., th»»se fiew forms of i pidemic 
p**stileiice, which lV«un time t>» time have appenrt^l in the 
wa^rld, devastating wlioU* continent.** in their j»rogress, ami 
de}K'uding, as wc are to I'chevc, on t*rgaiiic ami 

living matters dilTiising th«*tnschcs os the virus of dist-as**. 
In no other wav, as far as we can are these wandering 
pe*»tUences tolw' accounted for, than as derivi^tl from a neifs- 
nVs capable of and theref»>n* 

cuming strictly under the ch.anirter of life. But here again, 
while admitting this view, we c.iimt>t aflirm that the gemw 
may not have eJUftni for ages UTort>, awaiting develops- 
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Ku nt ; i\Ui\ t!u' thi-rfftm* a?* lotiR* in |mM»f m 

ail 4 »hii h U^ar u|hiii tlii?* tjuetition, 

\\V |wi>is ht n- by a nhoit to auothor l 4 »|iu\ out' t»f tbt' 
Uit»M btit moHt oUsitm^iu uatur.il historv, timi 

ot tho o/ /#/>. MihIitu M-iomt*, attivo um wo 

hav<* M'ou 111 Hf% iiit* rrt»^iittoii of all naturo, lmj» oagorly 
j»lor«'il thi*» auil obtaiurti many lu w faiU aiul rtui- 

%‘bLHioii^ ; but notu* whii h a ko^ to tht* ultiiuatt' luVhtory * 
ol hb- Miinlar l»f»*. TIm’ luatlt* art' all 

Hit* niu : tu n.* t t tfti' fhoy liiial t»r t'oiujtli’to, \Vu 
iuu\ r« b * , <»«r , to tb»* root iit tiiM’ovt'fv (tlut' tt» tlu' 

fujoro"' <*|H > oi tbt <*r // an tb» tirs! tli>tiut't il«‘volono. 
unlit of unlnutual lit» , ainl tht' rtuliuuiit »»f futurt' growth 
l«*fth lu th* aiitiioil ,tini \»'gotab|. woihh In tho /.oul with 
whoh |thv’^it»logi!*tit h:iv«' ath»|»t«’*l atut |iur»»utHl ihiit <iift» 

< o%t rv, fln ro ha- bn fi Htitif'whai t*M» liigh an ontiinatt' tif ita 
r+ al \abi*. Tho hu t, i.h otiritaia iiik! tiiit'X|aM'( 4 '(l ; 

iai* It tain*^ ‘Miv^aKU by a Mngl»* only. (horii- 

With wha»* \fr nu« h i th«*y may rontaiu, iiiiimI Im' 
<!* ri% * I ffojn luoff' {iriuufi\r rtn or aggn*gati«»n of 

ti}aU»r; aiul wh» ii w» m’ul t*f *^ 1 / uih) nil wu 

ha^o i<a<fv»u to a>k what thi'**<‘ f* rum roaliy <'onvoy to Ud. 

If I* *'V 4 *n r to 4 oni*n\« of groHib truiu miiiuti^ vaiarnltir 
♦►tnu tur* , tiuiiii fioin n Ibilar aggn ^ation : but Uuli €oit<‘i*|>» 
lu.UM h av«* tiiifouilml tin- groat |»robh'm of goiionttioii; tho 
iitM^utuiguni of itijinifrlt/ lait prr/fdly drfiniitf 

forint, Irani rmhtiu nti^ thu'4 Hiiii|i!4; ainl Dioeiningly i^iinilar. 

In-I that thoro b (NunHhing boyoinl which no hy|#o- 
thc-fii*, hr*vi» vor Iwihl, can c<ipc! with; that wc 4111? yet far 
from r<-a 4 ’hing to that usyntcrioiiji priudplcor power^by whic h 
the life of tndividitaU and ftiwcica U elaljoralHl and main* 
taincxli gt neratioti aftet gi'fienition, under every grade of 
LikeiH'aa or diversity, I'ach e<ttially incxplti:ablc I 

Mcak*m research into lh#*ae phenomena liaa not U'Cii 
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liinitf‘(l to rlis<*owry of formation through celln. Other 
litranp* favt.s uiul Hfrininj^ uiiuiiuili«‘.n, in some part imlieate<l 
hy earlier naturali.HtM, have Iweii Hiihjeeleil to nu»re exact 
eiKjuiry; aial, hail we nami ft>r it,wi* ini^^ht stxite many most 
curitfus resiilts, partieularly ;e* rt'^anls th»»s»‘ phenomena which 
the revt**arehes of Steeuntrup iiuil other.H have (tisclosed to iis. 
The <t reek, M hat mnsical ami prolific lan^ua«^e of aucit ut 
• philosop)i\,' has lueii iirawn upon S4> lar^tly for scii'iitifio 
purposes ifi i»nr t»un time, that we tante^t quarrel with .‘^uch 
ti-rms as Metaj'i tiesis, Partlieiiooeiiesis ami A|4auu»^enesis, 
though somewhat n,stentatious as applied to tie* m<»st minute 
ohjf ets in creation. They ^ervi* to lu t4»keii what an* imha tl 
Very strange and eiun|)hx moih s of reproduct i«»ii ; in whiih 
the sexual iiiihiern’t' (thoU|L;h Hot lost, and in M»im* part am! 
h*rm always m eessaiyi is in c< rtnin <'as< s so wonderfully 
eoneentiated co/ir/*e/^i/ wa* mayexpn ss it in tlie i.rj^ani- 
Nitton, that a ilo/eii )^enerati<»ns may he voiced in sfie<*e<»sioii 
watfiout any n iu'wal (»f the mah* itdluenee in re[)roilm tion. 
d’his fact has hi*i*n amply estahlisluMl hy experiim nts reach- 
iniX far l»ai k as tin* days of Ih aiimur and llonnet, and is 
Well t‘xeniplitii‘d in tin* instan<*e of the Aphhlt*s; th<* di\»rsi- 
ties of which viviparous or »»viparous, waiijxeil or winoh*ss, 
uUeriiatin^ i»r without obvious ndi* of suci*essi«»n oITit a 
multitudt* of |uohlems tti sols r, iis well as to sfieciilativi^ 
thought. This hmldiiij' forth of a «pferm prim'iple thnai^h 
hucci’ssive generations from a Hr>t *iin^le fertilisi^l p*rm, 
while clo?Mi*ly Ciinni‘<*ti*il with the principle of animal ineta- 
mor|>h<wis, is the fact which, fm»re than any otlier, forms the 
link (very ditlicult tiide<Hl to disiM*ver) 1 m twtsi'n aiiinial and 
vegetable Lite* Tlu* Kiitozoa, Polypi, XbHlusa\ all enter 
into and illustrate this gretit natural relation. Tlie phem»« 
tuona of tissiparous gvnteration variously and strikingly 
attest it : curious where entire and rcjM^att^l 

division of the animal doe#, under certain iiimtutu>ns, reprt>- 
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4 inot‘ thi' [viTftvt form in oftch of tho divid^Kl piirt#u Income 
of th«‘ lufiworia, tlu» prol»K‘m in furthor porploxtHl liy n double 
inaiiiu r of otuu nitioii tliriuigh ova, ami bv Holf-divimou of the 
aiiiiiuibMib'M tht'inHrlvoM, 

All tlu'sw’ nml otht-rs etjually wonderful — mich a« 

tbr uuhIi j* of (mnu*itic or C4»iu|deiiie«tul ^onerutiou dt*HerilKHl 
l*v Mr. Ihtrwin in his Monograph on Ihirnaoles — may well 
^iho «’<»iiie uniireparod to the siibjod. III* 
nahiv, ho\\, vrr» th» re is nothin^' mon* iininttdli^iblo hero 
ibun \\\ tbt‘ fiitiidiar farts nf*onlinarv puieration, nor more 
woihb rful than wb.it ue iK-fore knew as to tin* eeonomy t»f 
oth* r auiioiiLM liif(her in the seule of en^ttion. The nuHlea of 
reprotlm lioii uf the Iha* ti-speetally as last 4levt*h>p<*d by the 
res»*ar< lM> nf D/.ier/on and Van Siebohl) may be taktni on ail 
epitutoe of all that is most marvellous in this ^reat function 
of bif. The true mystery, as we have nlrtMuly said, lb's 
d*<|»*o ; a»»d is eipially associated with ev<*ry variety ami 
aspect of thej^#* phenomena. It U one of the many ciuk*^ in 
S4 n nee and philosophy wh»*re fiiiniimrity jfives a seinblanee 
ot knowhslj^e; s:iti**fyin|^ the slmllow I'lupiirer, but otherwise 
eHtjmato<i by the fjjori’ eaiitioiis seeker iift<'r truth* The 
se\i ral <|iie».tions w<‘ have Insm dtsi’ussin^, and others not 
b^s diditidt of solution, are all stilK)rdinat«* to the siiijrle 
pnthifun of the t rani/ ntisa tan of lift* and likeness from <»ne 
living' iH in;; to another. All theori#^ and systems are alike 
arr* at this |s»int. Tlie probb m, in tnitli, is one insoluble 
by the pre«M nt capacities of rmin. 

Another topic of eminent imjiortanei* to all oiir views of 
life, and the eeonority of living Isdugs, is that of Aitirnal 
Iiistinets. .Much has l>een obisr*rvi«d^ tlioiighi, and wrilUui 
on this siibji^i ; but liras coDn«:«U‘<lly, we think, than its 
interest r*-<piir«^^ Facts have iniiltiplied and Is^tter cle- 
tin^nl ; and tlu' sptidal structures serving to the fiilfillriient 
of instincts more carefully, yet for the most i>aft vainly 
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explored. For t)ie ^^reaf problem hcr«‘ remains us entirely 
imnnolve<l as in tin* earli<*st daws of aiieient pliilosophy. What 
is the HOiiree or jiroximate eausi* of thot»<* actions — <h*fiaite, 
peeuliur, utiil perm;uu‘nt in ea<'h s|M*eh*s - which we call 
iniftinrfire^ as clistui^ui.shed from t!ie acts of reafion and 
iiitellij^f in e ? 'fhe iiiiiin points of douht^ speculation^ and 
contrt»ver?iV are all concent rateil >\ithin this ipiestiom It 
* inv»»lvcs olio which in some sort is precursory to all, viz., the 
reality and nature of the <listiin:tiou hetw’t‘en n^ason and 
insfint't; t.u’uities so cIom'Iv horderiii^ on each other, and 
olteti So hlemliMl in the Kline acts, that it hcconns ditlicult 
to distinji'iiish or ilis'^ever them. To obtain a jiiMt tlefinition^ 
we must look at the more simple ami extreme eases of eai h, 

* 'Die al»solute hereiUtary imtuu* of Instincts; their instant 
or s[)eeily |M rfection piior t«» all experience or meiuorv;' 
their provision fur the futiiri- without prescictiee of it -.-tin* 
preciseneHS ot their ohjeets, extent, atid limitation ; and the 
distinctm*ss and permanence of tlaar character for each 
species,' are tlo' more jttcneral fai ts upon which w»* dehne frin? 
instincts, ami contradi'*tin^uish them from the acts of mind 
ami reason. These two ^reat faculties may U* siiid to exist 
in invt*rsc ratio to each other throuj'hoiit the whole scale of 
anirnul litV. Where inrellij^ence is highest in |iower ami 
cflfei't, iustim t is lowest and lt»ast in Hmouut. It augments 
progn*s,sivcly us w'e descend in the senes; and at some |H>iiit, 
hardly to U» dt lined, seemingly embraces ami givi-s origin to 
all the acts t*f animal existence. 

The only probable advancement, us far as we can see, in 
the UKH»ry of Instincts, will hr through such researches ;is 
may determine their imire exact relation to rciisun in the 
same individuals or Tlie very blending of th**«e 

faculties in the higher order of animals, whih* it pt rplexes 
in $omo points, dm s in others offer the chance, if not the 
certainty, of iihiKlratton to both. Without undermining the 



LIFK AXO OlUiAXtSATION. 


ili.stinotinn thi*m hy nn»taphy»ioal we 

iiiav Wfll mlinit that tiu* iiuestionw they nn* in grent 

iiuiifain* tl»e winu’ in kiu<U uiut of like dirtioulty in i^oltKinn. 
Th»* inrlhoii of rrs^'iiroh we HUgu^i*at thnaj^h (hone ooinnion 
rilations, tliou^li often t«»uehfd upon in part, lian never been 
i*y>t*‘niatirally pui>tieiL It would n qiiire varietl ex(H«riiuenta, 

\M>ll tninute oliservati<m. It must of inn'eniiity In* an 
laUmr, aiu! dividnl atiion^ many; loit uIho a lalxnir 
of lvi;^h inti*f« 7 <t, and aitbnl by nuiiilH*rle«iH faeta already uaeer- 
taued, btit n«»t yot e4»llat»^l or loonier. A HvMeinatie 

woik I'U ln^titli•tJ^. d^ rivi-il from c-very provinee of animal 
lift*, and i'.irotiiitv bn»uo)ii info relation with tlamo varioUK 
do^ri’e.*< <*f rr.iHiin whieh antmalK poHj<e“if<, w'onlil (* ven if but. 
partially eomph'lo*! ) be «»f hi)4h value to ptiyMiolo^ic4d M’ieiiee 
in ifji « v< rv part. 

A'**»oriated, thoiiob Iohh elonely, w’ith the b^re^oinjr topiea, 
eoUif s another empiiry whieli law earne><lly en;4a);(e4l the 
natuiidintM of otir ilay ; vix., llie manner of dintrihution of 
tie type^, genera, and »*[M'eiei« of animal lib' over the luirfaeo 
of tlie Tilt* fh%<’rj<itiej* of i«in-h difitrihntion have hiti^ 

Irt #•!» nMtie«‘d; but to botatiii»ti4, and e*4peeially to l)»^eaiidolhfy 
we owe the hr#«t <*lear e«»neepiioii of ^eoj^raphietd provitteea, 
within whi» h are lo<*ateil eertain pri'^lotninant typieal forma, 
t|itTu>in;< them#»4'lvfjii aa from a eeidn* arreak^l in Momi? eaat^a 
hy the intervention of ^ea or land; • in other eaac^a tiiiii|i(linfi( 
on the lH»rder with tl»e typea and ehanietera <»f otlujr pro* 
viiK‘4^. In anirmil life alm> we find thia local diatrihution, 
with conterminous ttiinglin^ and affinity of j^enera and 
»tronq:ly marked; and ihowjifh thfi Va>undane« of 
such provinees are still not fully defm«.Hi, we are sufficiently 
:yMuir<*<] of the fact to reaium ufK*n it as a part of the living 
4‘cononiy of the world. And a rrmst curioua fact it is; 
dcjjcndin;;, tis it must do, either on the ort|(inal eijuditiona 
of animal creation, or on the great revoiiitiotia of the earth’s 
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mirface, n^ronlcd hy ; — th<>se inij^hty intorehanges 

of lan<l aiul o<’C‘an, hy which contincntH liav<- lH*on raised or 
Hulnnfirged, cliinatoH chungeil, and all living nature brought 
into Hiihjoction to this «d**iiu*ntal strife. 

Australia is generally tpioted as the most striking exan»ple 
of Kuch local limitation of forms, both in animal and vegi*- 
tahle life. This strange tVuitiiient s<arcely known a cen- 
tury age, now tl»e tlourishing seat of f^ritish empire in the 
Southern hemispliere ~ stood, when di'vovi red, in a sort of 
solitary eontradirtion to the rest of the knowrn W’orld. t)f 
4, KM) sjH rii s, forming its earliest rei’onled Flora, i»nly I0t> 
were found elsewhert*. The F.uealyptus aiid leafless Acacias, in 
tlo ir numerous speeies, in<H«*te<l a Hiimhre hue on its s<*enery, 
whih* the marstipial animai>, with other strange ( ontigurations 
of animal life, gave an eeet-ntric and jiarmloxieal charactiT 
ti* the Fauna 4»f this regimi. 'I'he (hilapagos Isles, so w*ell 
di^serihcd hy Karwin, furnish another t'xample even more 
striking from its limitation. These isles (vtileanie in origin), 
though hut ticH) miles from the Soiith American coast, yet 
form a distinct provinct* lK»th in tln ir Flora arui Fauna; with 
seari'ely a single organic production which is not uhoriginul 
in s|H*eies, tiiid unknown elsew)M*re. S4»uth America itstdf is 
tlie peculiar domicili* of the very singular order of Kdentata, 
or toothless animals, which are here found high living and 
fossil ; while north of Mexic*> they are nikknown exc 4 *pt in 
the fossil state. The Sloth, that strange and grotes^iuo 
ineiuUr of this order, ainl the Armadillos, are ioiind in 
America only, Nt*w (rttiiu^H, with some island grotifM to the 
east, foniis a partimilar ztKdogical province ; singular from 
Indiig diHititute, with one exception, of all wami-hhHKli^i 
quu4triip«><ls, Tht' Klephant^ Khinocems, (liraffe. Hippo* 
[Kvtamus, itc., an* limited now to certain portions of the old 
world, though their fossil it*mains are much more widely 
diffused. The marine animals, much mon» vaguely of course. 
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|rivv eviili net* to llw» fact of local liiiittation ; aiul oven 
liiko ami river tUlu\H ileuioiuitnite it, coin|mrattvely narrow 
tlonii’h the j*j>aoet* are which they occupy. NVe may neem to 
jK'c n why the Salmon, fonml in all count ru'H Ikmlerinj^ 
r«nual the Arctic ('ire U\ alumUl nowhere exint in the *Siiut hern 
hcniLHplierc. Hut lu»warewe to explain the ditTert'iit fatuilieH 
of titih, fonml l»y A^a.siiiz in each 4»f the ^^n»ut frckh-water 
lakeji of Nortii Anu*rit*a, < oiinect4Hl ak they are hy a cotniuon 
river? Or how the tii4hc?« pivuliar to the < Miio and many other 
rivern? Or th<^ yipecieM limited in exiMenec to Home of our 
o^Mi rivern aiel lakc#< ? 

Such injifaiiceH^ wliich mij'ht^* eiidlenHly multiplinh nhow* 
liow curiou*« arc the prohlem^ helon^in^ thin part 4>f natttral 
hiHfory; uiul how p«Tplexcd in every part hy the donht of 
what may hehiiijr to a primitive j'eojrniphieal dint rihiit ion of 
cn att'ti - what to Ih*' revolnthiiiH of the mirfaee tif 

the ^d^lM , paroxynmal or ^ra<lual, which have ninee inter- 
vciimI. The ar^inm nt lor the former, hUppTrted iw it in hy 
thr Cf.mplet*- atialoj^y of vi^j^etahle life, in too ntroiij^ not to 
roni|*« I U li.'f ; thoi 4 {h leaviti^; it doiihtfiil t4i what extent the 
hriutatioiiH of hnalitti'H and Hp^MUi*!* (oi^tiially exiM^Mh Ktir- 
ther p jM^arch may do Hoinethin^ towanU cleariiij^ away tlieHi 3 
tioiihtH, hut cjin nnver wh<»lly removi* ilietn. The umpieH* 
tionahle clian^e^ in climate and other phyMical conditions 
I'lkMMitial to life, from j^eoh^tcal rf^volutions on the i^arllfs 
surface ; and the mighty influence of Man when he la^canu* 
a tenant of the glola^ in ntitUiplyin^, destroy tug^ or trans- 
planting whatever of the living creation exish^l arotind hiiii^ 
have nmiovi^i many of the iniirka or ouUinea winch might 
Inivi* denot«*<l this primitive cUstrihiitian, Fos«U gv^ology to a 
ct^riain extent coim^ in aid of the rc-seareh ; though in solving 
some qiiestiomi it evokes otheni not loM diflScult In Uie 
vast pr<^fiiMls of time through which it carries we see the 
same revoluUoni of surface, elevaiioim, depressions, and 
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changes of lan<l and sea ; but the farther w*' recede from our 
own time into these d(*pths of ages, the mor(‘ entirely d<i we 
lose all analogies (d* geographieal tlistribution. ‘Even in 
some of our nuKHt reeeut htrata,' as i^rofessor Owen remarks, 
‘fossils occur for which we must seek the n^prestntatives in 
America; ami to match the maiiiitialiaii remains trom Oolite, 
we must bring specimens from tin* Antipodes.’ 

In treating of tlmM* various questions which have n latiou 
to Life as tile snhjta t t»f modern science, we have onlv par- 
tially alluded to the empiiry dtumted by tbi‘ special term of 
Animal l'hy-»iolog\ ; the history <»f tbost* organs and func- 
tions tbrotigli widi li vitalil^* reeeivi s and maintains its 
individual existence. This subjeet, in truth, is too va.>t in 
outline as well as dt tails, and tlie discussituis it embrac<*s f^io 
various ami important, to be dealt \sith in any single Aiiicle, 
♦‘Veil exclusi\ely thus diverted, 'fhe fimcthins of nutrition 
ami assimilathui, of Orcnlatiou and re.«^piration, - of 
secretiiiii ami excretion, and td* the nervous system in its 
Ht'Veral parts, all the.M* have lM‘en the objects of retimsl 
experiment and seduh»us o{»s«*rvarion by the physiologists 
ami physicians of our day; and with results which give a 
lu'w face and fi»rni t«» this branch of science. Hut while 
putting aside the subji'ct at large, tltere is ttm* tla^s of 
the functions just named which we cannot \vlif»lly <imit 
when tr»‘atiug of physical scieiiet^ in its relatiun t<# vital 
phenomena. We mean tln»se wonderful functions which are 
fulfilled through the iiistniineiitatity of the u«»rvmw system, 
and which we cannot err in desk ribing as of far higher 
interest than any others of the animal twnorny ; seeing that 
they ctmnt'ct the conscious whatever it# grade in 

creation, with evt*ry part of its own organis£ition and with 
the world without* Sunkitiom in all th*‘ir forms, Tolitions 
in all their acts, find transmission solely through this portion 
of structure; — one so little intelligible to the eye or outward 
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ol!K»i>n*atioiu that u^t a aiiatomUf or jihiloatiplior of 

aiiti<|uity placid! u right iiit*’r|iri'tntion on ita iiattiro aiu) 
MtMh ru hoiouiv Inw oiu*ount<‘nHi tlio with tiu* 

U tti-r a|>jiliaiict\H of ox{H‘riiiit*ntal oiiijuirv ; aiul Utongh iimch 
rrtiiiiin^ t*» U* th»n«', uiut much iimrc may Ih’ th*cme<l wholly 
umittaiiiahhs \rt wc call wift ly urtirm that ?*otii«M»f ita grcatvat 
arhu'Vi luouia art' to U' fiuiutl in tiu* anattuiiy ami physiology 
i*f tho m»r\ou> H\^toll1. 

Info tlu* «ht.iiN of tlu'so tlificovrrit'K wt< caniiot^ cnti^r* 
Tlo \ rt'Lttt !♦» that t»rgaiiisati»»u aial tiistrihutioii of 

liir^oii^ lii.itt^ r nut'lutliug the Hratii aa ita hight st 
no nt ) thiMti^h Hhi< h fhi'» piiwt^r is gom*rutctl ami transiuitttsl 
in fulfillimut ot tin- v:trn*us tuiicltoii^ of htc. They iiiclmh* 
yi tiirtlor th*' tehitioii iM'twti ii tin* m vi ral parts of 

llo’ uervouH h\j«tt*ni ami their tlifVen ut fuiieliiuiH ; whether 
>«n* h a** appertain toaiutnal hte appropriatelY, or those inort^ 
pnr« Iv cf <o*;;ani>* kunl. Tiiis latter timfiiiettou in itself may 
h«‘ tle« im ^i a r»*eeiit ihsco^eiy, ninl om^ piolitie in ciirioua 
ai^l iie*tni('ttv<' rt'’*ults. So, m truth, are all timse discoveries 
whn.h inline* t particular parts of the nervous system with 
the s tin \ fultill ; from the highest and most eomplex 

InriuH of thin iitriniure m maiu to the hare mantf(*station of 
It in the lowest gnules of ammal life. Kverv step in Umiw,* 
re^ean hes o|»iuis out 111 w vu*ws to the s|HS’uhitive eye, ami 
offers new prohleiiis for ex{a*rimei}l ami reason fo resolve. 
The suce4-%s)Ve ami successful liihonrs of Ilichat^ Hell^ Ma- 
geiidhs Marshall Hall, am! irtiier physiologists, thus direeUMi, 
iiave more recently exteiidul hy those of Brown Scvpianl, 
t 4 > whom we owe many interesting facta in this part of aniinal 
physiology, 

Amriiig thim.* varioiis Uipics, there is one c|ut^iiou iki chxwdy 
allif^fl to fioiiie W€? have iliacuissing, that it ciinnot fitly 
Iwf put a«ule. U tiiere any »{M?cial physical agf*ni, u^^iiug in 
and Uirough Uie ncrvotia ayatenit and by »uch action Itiving 
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fulfillment to its numerous offices in the living economy? 
Or must wt* look to some mysteriotLs power existing here, 
apart from matter aiul the forces acting on matter, as need- 
ful to explain the plieuomeim, and particularly those which 
connect the nervous system with cousciousiu‘ss ami the 
nu^ntal functions? This tpicstiou, like the analogous <ine as 
to a Vital Primijih-, pres.HfS upon us almost as a neci*ssity 4»f 
thought. As in so many <ither cjises, language has sought tti 
evad<‘ the <liffieulty of .solution hy phraser more or less <*nn- 
vi'nif*nt for use, hut which indicat»‘ no new* (»r real kntiwhslgt' 
aequireii. We employ the terin.s of nc/rouj? 
nifty ff and tlftnf ift^ \e., all pn— 

terahh‘, flouhtle^s, to the older phrase 4»f tifrvons hut 

prt terahie simply ht cause less definite* in tlu ir assumption 
<»f meaning. 

To th«* tjuestiou stated ah4»ve, scienee has yet remhT4*<l no 
Certain answa r; hut th» r< an* .seva ral prt\sumpt if»ns favouring 
the view that somr phxsieal agent ' analogous to, if not the 
sam«' as, the natural foia es of whieh we have so 4ift» u spokt u 
- diH-s directly minister to the functionij <tf the nervou.s 
system. One of these [iri Mttnptions is founded on that con- 
e«*ption ttf whieh is forced upon us in every <a»n- 

sideruihin of tuTV^uis power, and is expre^.Hed e«|ual}v hv 
exc4*8s or deficieuey in amount. Wv exhaust etu-rgv hy 
uctitm; we augment it again hy time and rest. S4*arc<‘ly can 
we imine a function 4»f life which dot^ m>t include the fact of 
a power inherent in it, thus varying in degn*e. Whether we 
can apply the term m si para te from tpiaiitity, is 

mori* douhtfid; fiw though the distinction is valid a« appliiHl 
to electrical action, it is not e(|unlly so as n^gardte nervous 
power, A much more cogent prcsiinkption to tJiis effect is 
that furnishetl hy time jis an element in the action through 
nen’cs. This very interesting fact of a rate of motion^ 
alreuily conjectiireti and vaguely c^timatiKl, has U^n recently 
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by the U^autiful ex|M‘rim%mt<ii of M. Helmholi on 
the erural uerv«?a» «»f the frog^ which *«how that a ^|>aee of 
what more i!mn eiV/A/y feet in |KuwitHl through in a Kevv»iul 
of tiino, T%» HulnttH^ueiit olu^ervatioiw of M. Ileliuhol* wo 
owe the further remarkable facta that the rate of luottoii 
of ih«' iiervotiji power in Man i» more than ihnible that 
ob^ rvt^tl ill the frog; alut that it j^uuiihly a«7iiicu/w w'ith any 
augnt* iitatioii of animal tem|>«*rature, Thene experimenta 
art* ?»o delicate in apparatmi ami itmiiipulattoii, (hut few eau 
undertake lilt in; hut tlitdr principle tii itm* whitdi in Mkillfiil 
h.iieb inav hefeidb r lUui^trute ^onH• of thtmt* variatituu* and 
aiitiinaiteH nf tn^rvomH power, which al prcfteiit peiph*x all 
otir rt'a^ ’iiiiig. Meanwhib* the fa<'t ai 4 i*ertaim*d td* tin* propa- 
gation of |Kiw«T ill th tiiiiie timt\ brings uh to the etuuM^ptittu 
of .1 phy^^ical fon*e, hk** to thtiite whitdi act t»n matt<*r (hr«»ngh 
it> mob euhvr ^t^ucture eUewhere in the natural world. And 
this prt*«^mnf*t lofi in jttrengiheneil when wt* coiinider the actual 
relation of thcM* force!*, am! of electricity e)*j>ecially, to the 
tiuetnaiH am! pheiiotnotja of tin* m*rvoiifi Mynbuii* 

Al thU however, a f«<*rifMif« d<»tibt Hiiggexta itaelf, 

i all tloM* funetio}i*i, #*o diven»e in miture and <|uality aa well 
a** d< grec, 1 m' dui' to an\ SintjU of motion and power? 

I an we p«^K*-ibly pr<*<!irate ua#/y «if any proximate caui4<‘, in 
m tiom* which combine the fiUietioiiK of thcHeveral m^nHca; 
\oiuiifiir\ and itivobintury mimuihir contractions; --the ner- 
\ouH iiifltieiic<‘ iliHH-t^'d to the vfirtoiis »M-<Teting organn; — ■ 
and Ui<* sympathtes iH^twwn rlitfereiit organs, w'ldch John 
Hunter well di*i*crilM*fi an the * hdsaruutirhd of the 

nervoiin synteni i This (pitmtbin will lx* fiirt*^^tly i 4 i*en an one 
of great, perhafM injni|K*rahle<liffi4^ilty. Aa we cannot multi- 
ply agents to imf*€ I the many conditions just slated, or ftnd 
ad<**piat<? explanation of Uiem in atiy strn<*tiiral diflferencen 
of the conducting nerves, Wf? can only approach a iwdulioii 
by lo*iking to tiie diversitk^ of organisation upon which the 

H 
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nervous force acts; and by prcsuininj^, sis indeed we arc 
comptilUnl to do, that tbi‘S4? diversities an* often of a iiatiure 
to eviuie the iiioni subtle rem*arcli. The chemist and the 
riiicro«co[Kt have diselose^l to us many marvellous gi*crets 
of moh*4*ular aj'oroj^atioii ; hut they have rarely, if ever, lH*en 
able t») tell us td that ultimate structure, which at once de- 
fiiicH and iultills tlie vari»uis furictitjns of hb*. 

\Vt‘ have s[>ok4 U id* Electricity iis the physical power moht 
nearly allied, so far as we yet know, to that acting through 
the nerv*>us system. We an* not propouiitiin^ here one of 
the many vam»i* hypothes«*s t4» which electricity, from its 
Htrikin;.^ and coiiiph x plu*tiomeiia, luis pveii hirth ; but wliat 
is a legitimate infcnuci* from llu* most exact and delicate 
experiments. These, while havin'^ the fact of idi ntity still 
unpn>ved, and many i*t>Uateral questions \et unresolvrd, 
havt* nevertlahss tlisch»>ed smh analo^^n-s and intimate* 
relations, u.s to make it probalde that tlie fvirci s in tpiestioii 
nn? at least onf rrt in the sense wi* ha\o 

already i<i\ i ll to (his plirax*. Hail wt* space- for it, wc mi^ht 
n’late hoiuc of thonr womU-rful nvNiUU derivtd from the* e*x- 
pe rinn*nts ed’ I Mi ]h>i.*« Ihiyniomi and Matt<*uc(*i, whic h «*sp«*- 
cially favour this iuterpn tatiou. We may mention, as perhaps 
more cogent in its e’o in: I its ions than any other, one* wc have 
oursedve s <d'teu se*e*u ; wh«*re a smldeii and fe»n*ihle contract 
tioii, o*#7/, of tin* mitsch‘s of the forearm, 4*volve'» a curn*nt 
td eleelricity capable* of passing thntu^h two <ir thn*e laih-seif 
a Indix Cedi, aiul creating power eimu^di to detie*ct the needle 
of a dt'Ueate oalva«omete*r, «»r tin' f>r 7(t’, acconling to 
tlie vij'our ed* the* inustuilar contraction. The inference here 
bceiiis dirivt aiul elesdsive; and it ci»rresj>ofuU with e*ther 
cenudiisions from th«* ex|K*rtments of l)ii Hois Ihiyniond, as 
to the unkj\trm dire‘ction of the electrical enirreiits pt^rvading 
all muscular hbrt!S, Yet we are still short «d that c«*rtatiity 
which scieuiv is rigiel in rv*tpuring. \Vv have reamui to 
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all notion — |»orhapH ovory vital action — 

t«» U‘ ntt^ialtiil with homo chemical chtin^o in the parta 
conr*Tn**4 ; ami cvrry cht^inical change, ah vee know, ]»ro. 
iluoh th^turhauce «*f the electrical <M|iulihrinuu Changes of 
i* m|HTafur<' moreover, or moUvuhir inoti*»ns, eaich heh»i»ging 
to t!»uscu!ar c«»ntra4*tion, may Iw* inaicfTinMl in evolving tln^se 
«h^trieal currents. Hut whaUver the ainhiguitics of tho 
ijtn^tioTi, it is ohvioiis that tlu^y all lie within that single 
circh' whi‘ h t onipr«'hemls am^ eonmvts tln^ great (*o-relrtt<Mi 
|*h\>ital K»»rc<-s of the u!uv«*rs«‘; » u luitifimi clivfe we may 
w* I! eali it, as coiuprining within ifi*e|f sotut* of the most 
prMtountl an.l inyM* rioits prohleius which hiitiinn retuiun cmi 
\ehtur« to a|iprtKtch. 

\Vi* mu^t h< re v^une tt) a cloiM* ; iiltlouigh there are Ktill 
iHuiit rotiH topics we might hring umler i'otisith ration, illiisfru* 
ting th*' rtTortn aiel rcstilth of imMleni si ic-iire in relation to 
tilts great 5uhj< ct of Lih* on the earth. It will have la eti 
liotucj how the f|ii« Hfioti of Final t’aiwea eoines l>efore 

u*. Ji coiis*«-.pieiM?i», ami t»v<*n integral pari, of thcae eii- 
♦ jUifO’S. We have a!r«a<iy silhithHl to fhij* point ; hut eaiitioi 
toielucle \«ithout rev* rtiiig one*’ again to a principle of 
r* .,soiiing whi<‘h it is of signal iriifH*rtance sltouhl he rightly 
iippr*-*'iati^l in the interpretaltoiiH it atronla. A rnisphu'erl 
h<iphistr\, hiiiifyiiig itself hy a single phrase of Isml Haeoira 

ilouhtful iiit'aniiig, has sought to impiigti thU ttieih<Hl ami 
th** conclustonii th«mce ch riv«^l. It cannot Ik? done, Htieh 
r* :oi/ining is an iuD gral of our mental c^uiMtitiitiorn 

Tli**^ fallacy lies here, as so ofDeii elsewhere, in irnpiiting Ui tho 
us** of the faculty what laidongs to its ahuse; sitio#*, if using 
that cauthiii which the nature of the suhject ineiihiuiles, we 
may saf«*ly and profitaldy ctniploy it as a gtiide in reactan t*, 
as well as an eAfKuient of discovery, in every part of ilia 
great domain of created life. 



100 


LIFE OBGAMSATION. 


rosTscRin^. 

Thk forfj^oing article wtis publis^hed a year before the 
uppearan'v of Mr. l)iirwiii*.s remarkable work (»u the ‘Origin 
of Spt'cit .s/ Whatevrr b«* tfiouglit of some of tlie eoiielusi<m.s 
at which Mr. Darwin lias arrivotl, the value of his work as a 
eontrilmtion to the Natural History sciences, and as a guide 
t<» their futuri* suc<*esHful pursuit, cannot be too highly * s- 
timated. Nor is it possible to speak too stnmgly of tin* 
candid spirit manifest throughout this volume; hailing its 
author to anticipate obj«‘ctituis ami acknowledge all ditH- 
culties ; and to stati’, ( Veii perhaps beyond his own hclhd in 
them, tin* conclusions to \s‘hich his doctrine might Ik* liable, 
if currieil to its extreme inferene«-s. 

Thinking it wt'll that the argtimenf on the otlH‘r sidi* 
shi>ul<l be fully and fairly w^eiglu'd, I have made only a f»*w 
very slight alterations in the article now reprinted; one 
of tlu'se referring to tin* chang«*s in the animal worhl due 
to th*' principle of natural selection, operating amidst the 
geiu‘ral struggle for existenee. This principle, which Mr. 
Darwin has so largely and effectively used in his n»searclu*s, 
may W* consiileretl in great degree a new path of emjuiry ; and 
one which steadily pursiu'il hy exact and patient observation, 
cannot fail of conducting to important results;. It is certain 
that at some future time a revision and reform will Iki 
nsipiirtHl of all i xisting catah>gu<*s of g«*ncru and sptKues. 
Hitw far the netnlful curtailment may carry us is yet douhb- 
ful ; but there is n'ason to pn-sume that it will stop very 
far short of anything like unity of origin^ even with unli- 
initiHl concession of time for the prt>c<*s« and progress of 
v;hangt\ An originjil act of cn'ation^ in time and under 
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Ihmu^ a5«um«Hi in ovory hyiK>the«ift, tho conception of 
any pniiu'nlial unity, oupaWo of wolviii^ ainl multiplying 
itjM'lf iiit«» all thr aotual f<»rinj» of life, ia intinitcly more ditlicult 
than that of many distinct priiiiitivc fi»rnn* or ty|H*ii, brought 
inn» Hiiimhain^ui^ or Hutvi-Haive existence hy oiu' doaigning 
and onaiing Pf»u<T. NiuiiU'rH in truth (and thia ever 
1 h^ krpt in iniinlk admit of no line or limitation, wlmn up- 
plnd to pr«>hloniH whieli puM m far ht^yomi all human 
^ anpn In m*n»n. lake in thU to 'rime, Himihirly applied, 
th* ir old) Iwumdaiy Uromeit that of Infinity,* 

* Oji*' fir»i a »*f fhr*^ Famv# wm rnal<st, Mr Ounrin han 

J tki. wT'i o.lliuiu' ‘On ihr Kt rinittAfioi} of Ori^hidd/ 

il! }t.*f 0.1111 * ) \ ^ li M‘ n*«,«r^ h tlj* rafif) uf m-U »n Uaiimriou* (iimUy 

t f j »ni l ilir tiuij-niur j ponn^n* ana ^aririoaoi atnu'tum t»y which ll»«* 

r , ' i |, .liti o f 4 t JOaUit fr»*m imo to amithrf. Ai» nro 

'»• itotna? ih»- i,trri,rp of thoi |«»Hcn. httv«‘ !ln» n*niArkiihl«« fuTt of 

i* aru! chan^f* and of vt'KctnbU gnrwtll, - 

a! «p may trnn tJjr r»f the pUtit, and at th« aaina 

of ihr u^tv! ld«- hy ahjch ihta fTunaporUnon la carried nn. 
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1 1ITE doctrine of M. Flourens is, that Man ought, hy virtue 
of Ids natural (ionstitution, to live for a century ; and 
that this natural term of life is abridged only hy his own 
improvidence, follies and excesses. Such an opinion, sup- 
ported hy a name of some eminence, deserves consideration 
at least ; and this we propose to give to it, adding further 
what occurs to ourselves as needful to a more complete and 
just view of the subject. 

Without citing any of the innumerable maxims and cur- 
rent phrases by which the love of longlife has been illustrated 
or reproved, we may at once assume the fact that all mankind, 
of every age, race, and country, have a deep and paramount 
interest in this great question of the duration of life, and of 
the means by which it may best be maintained and prolonged. 
Such maxims and speculations come to us from the earliest 
records of man on the earth ; — they are embodied in classical 
poetry, in history and romance ; — they appertain alike to 
savage and civilised life, to the fool and the philosopher ; — 

* 1. De la Longevite Hiimaine^ et de la QuantiU de Vie sur le Globe. Par 
P. Flourens, Membro de l’Acad6mie Fran 9 aise, Secretaire perpetuel de I’Aca- 
demie des Sciences, &c. &c, Deuxieme Edition. Paris, 1855. 

2. On the Beeline of Life in Health and Disease. By B. Van Oven, M.D. 
London, 1854. 

3. Records of Longevity. By Thomas Bailey. London, 1866. 
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and are common to every country and clime, from the arctic 
circle to the equator. 

There needs no' argument to prove that this must be so; 
and that the feeling is j ustified by being natural and inevitable. 
The word Life^ wlien tlius used to express the totality to 
every man of liis present being, is itself of deep significance. 
While marking the longer or shorter space whicli each one 
occupies in the endless line of time, it includes those many 
wond(Tful changes of mind and body — those diverse yet con- 
tinuous stages of existence — -*by which, without forfeiture of 
personal identity, childliood, manhood, and old age are all 
included within one span. Philosopliy in every ago has been 
occupied and perplexed by this great problem of the origin, 
progress, and end of life. Metaphysicians and moralists alike 
have lost themselves in the enquiry. Physiologists and phy- 
sitdans, by taking other routes, and noting the close connection 
of vital and physical laws, have seemed to approach nearer to 
its solution; yet all are met in the end by barriers which no 
research can surmount, and upon which speculation wastes 
itself in words without meaning. 

Look, as a single case, to that profound problem to which 
we have just referred; — the preservation of unity of con- 
sciousness, under the successive natural changes of state, and 
the numberless accidents and strange fluctuations which 
compose the life ot man. The phrase of Rochefoucauld, ^ O71 
est quelquefois aussi different de soi-meme que des autres, 
is a feeble and superficial expression of those diversities of 
condition which occur in each single being, between the 
cradle and the grave. Yet the line of personal identity is 
kept entire, though thus knotted and tangled in every part 
of its length; — though feelings are altered and memories 
have passed away. If reason cannot reach these tilings, faith 
may find in them some index to a higher identity beyond the 
term of life on earth. 
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Look again at that which seems to make the greatest 
breach in this unity of being, yet is itself an integral part 
of life, and necessary to it — the wonderful phenomenon of 
Sleep. If called upon to name that part of our nature, which 
is at once most marvellous in itself, and most prolific of con- 
clusions beyond, we could not hesitate to find it in this great 
function, so familiar to our experience, so obscure to our 
philosophy. When Sir Thomas Brown describes sleep as ‘ the 
brother of death, wliich extracteth a third part of our lives,’ 
he quaintly but strikingly denotes the wonderful fact of this 
periodical intermission of ordinary life; during which the 
senses cease in great part to have relation to the world with- 
out; and the mind, barely conscious of its own identity, 
works in a vague succession of images and associations ; — the 
shadows sometimes of prior events, sometimes the seeming 
creation of the very act of dreaming, and traceable to no 
reality of waking existence. Scarcely can we abate our 
wonder at this phenomenon of our nature, by placing what 
we believe to be its true theory before us ; viz., that sleep is 
not one, but an unceasing variety of states ; — passing through 
every stnge and degree of change from perfect wakefulness 
to the most complete suppression of all external conscious- 
ness ; — varying also at every moment in the degree in which 
each particular sense and function of life is submitted to its 
influence.* All these more special conditions of sleep do 
rather enhance the wonder and the mystery of a state, which 
thus occupies and engrosses a full fourth ‘part of human ex- 
istence on earth ; — not less than a third, if we take infancy 
and old age fairly into the calculation. The sleep and 
various states of semi-consciousness produced by mesmeric 

* This view of Sleep as a succession of ever-changing conditions, I have 
strongly urged in my volume on Mental Physiology, as the only one accordant 
with truth, or capable of expounding the phenomena, mental and bodily, of 
Ihis mysterious function of life. 
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or other unwonted means, we look upon with awe and amaze- 
ment; forgetting, in their familiarity, those equally strange 
phenomena under which we periodically pass this portion of 
our existence. 

m 

We have hitherto been speaking of Life in its larger phy- 
siological sense. We now come to that more especial view of 
it indicated by the title of the volume before us ; in pur- 
suing which subject however, it will still be needful to recur 
occasionally to the more general theory for aid and illustra- 
tion. The questions regarding human longevity are far too 
complex to be submitted to any single solution, or separated 
from the elementary consideration of life itself. 

The name and repute of M. Flour ens in the scientific 
world might well warrant some high expectations of a work 
coming from him, and bearing this title. We are bound to say 
that these expectations are in no way fulfilled by the trea- 
tise before us ; the greatest merit of which is that it is not 
long, and not otherwise tedious than through its loose and 
inconsecutive reasoning. The result he seeks to establish as 
to human longevity we consider to be unfounded ; and his 
arguments on behalf of it vague and unsatisfactory. Of this 
first part of his work we shall speak more in detail hereafter. 
Meanwhile we may content ourselves with a very cursory 
notice of the latter half of the volume, indicated in the title- 
page by the phrase ^ De la Quantile de Vie aur le OlobeJ* 

Though aware that this phrase is borrowed from Buffon, 
we still claim the right to object to it here, as an affectation 
of higher philosophy and originality than really belongs to 
this portion of M. Flourens’s work. The doctrine of Buffon, 
upon which his own views are founded, is this ; — that taking 
all created beings into account, the total quantity of life on 
om* earth is always the same ; — that the Creator has brought 
into being an incalculable number of living organic molecules, 
indestructible and common to all forms of organic life, the 
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material of generation, growth, and duration of existence ; — 
that death, while it destroys and dissolves individual forms 
or lives, does not annihilate these molecules, which pass into 
other forms, giving and maintaining life as before, and being 
always the same in total quantity on the globe. This is one 
of the many fruitless hypotheses common to every age ; easy 
to construct — difficult absolutely to refute or deny — impossi- 
ble to prove. Tlio molecules organiques vivantes of Buffon, 
like the plastic nature of Cudworth, are an effort to shelter 
penury of knowledge under the garb of scientific language. 
Though the higher genius of Leibnitz gave somewhat more 
of philosophy to his monads^ yet essentially the attempt and 
the failure are the same. Life may be defined, more or less 
justly, through its functions. In its elements, no reason or 
hypothesis can reach it. 

M. Flourens, however, while professing admiration of Ruf- 
fon’s genius, and acquiescence in the hypothesis as to tlie 
e(pial and constant quantity of life on the globe, places this 
doctrine on a basis of his own, which we may briefly give in 
his own words : — 

Je n’6tudie la vie^ ni dans les moldcules organiques, ni dans les 
monades. J’6tudie la vie dans les etres vivants ; et je trouve clciix 
choses : la premiere que le nombre des especes va toujours en di~ 
niinuant, depuis qu’il y a des animaiix sur le globe ; et la second c 
que le nombre des itidividus, dans certaines especes, va toujours 
au contrairc en croissant ; de sorte que, k tout prendre, et tout bion 
compte, le total de la quantite de vie, j’entends le total de la quan- 
tity des etres vivants, reste toujours en effet b peu pr^s le meme. 

No evidence for this doctrine is known to us, and assuredly 
none is furnished by our author to justify its enunciation 
as a special discovery. It is very true, as M. Flourens states, 
that various species of animals — some of them, as attested by 
their bones, of gigantic size — have become extinct during 
what may be called the existing epoch in the history of the 
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globe ; — that others are probably in progress towards extinc- 
tion ; — and that no new creation is known within this period, 
of animals of equivalent size to replace those thus vanishing 
from the earth. It is also true that many of the domesticated* 
species, serving to the uses of man, have been largely in- 
creased in numbers in effect of the increase of human popu- 
lation on the globe. But these things, which are true^ are 
not new, and the doctrine derived from them — that a 
balance is struck between the two opposed conditions, and 
that the total quantity of life, or of living beings, remains 
always nearly the same — is one wholly unsupported by the 
premises. Its wording, in fact, betrays the author's hesitation 
as to its truth. The ‘ a peu pres ’ is a great discounter of 
realities in science, as in most other things. 

It will be obvious indeed to all who care to reason on the 
subject, that we have no knowledge, or means of obtaining it 
otherwise than b}^ vague approximation, as to the total quan- 
tity of life on the globe, or the relative quantity at different 
periods. Such phraseology then, except as denoting mere 
hypothetical questions, cannot rightly be admitted into scien- 
tific language ; seeing especially how little we are able to 
estimate numbers or iadividualities of life in any of the 
great classes of the animal kingdom ; — how impossible it is 
to conjecture them in the multitude of those lower forms 
which we reach, only through the eye of the microscope. 
Nor in fact can any such conclusions as those put forward by 
M. Flourens be accepted, as long as doubts exist as to the 
proper definition of species, and the possibility of their 
change or transmutation in long periods of time. We may 
not acquiesce in these doubts, but the question is one fully 
open to future enquiry. 

Dismissing however this subject, which it is not necessary 
to pursue further, we come to the main topic of M. Flourens’s 
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volume — the longevity of man. We wish to deal fairly with 
his doctrine, and shall state it as clearly as we can. But 
here again we have to complain of the loose and desultory 
character of his reasoning, broken by numerous citations from 
other writers, poets as well as physiologists, and many of 
them little fitted to serve as authorities in a scientific treatise. 
We have been accustomed to look into the pages of MoHere, 
Voltaire, and La Fontaine for satire upon human life, and 
not for sober reasoning upon longevity. 

M. Flourens propounds his main question in these terms : 
— ‘ Quelle est la duree, naturelle, ordinaire, normale, de la 
vie de I’liomme ? ’ And he instantly replies to this question 
by a passage from Buffon, which he takes as tlie text and 
authority for his own views. ^ L’homme qui ne meurt pas 
de maladies accidentelles, vit partout quatre-vingt-dix ou 
cent ans.’ Though we might comment on the tautology of 
naturelle and normale as applied to the term of life, we can 
find no other fault in this manner of propounding the theme. 
In adopting the conclusion of Buffon, he follows the same 
train of reasoning to it. He affirms that the duration of life 
depends neither on climate, nor food, nor race, nor any 
external condition; but has relation solely to the natural 
constitution and intrinsic vigour (vertu intrins^que) of the 
vital organs. Regarding everything in the animal economy 
as submitted to fixed laws; — that every animal species 
has its determinate shape and size, its particular time of 
gestation and period of growth ; — he infers that the natural 
duration of life must be equally definite for each species, 
and open to determination. Still following Buffon at each 
step, M. Flourens accepts his doctrine that this measure of 
life is to be found in a certain proportion to that of com- 
plete growth, as well in man as in other animals. He differs 
only as to what may be taken as the term or limit of this 
growth. Buffon, naturally enough, makes stature his index ; 
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and assuming the average period of growth in height in Man 
to be about sixteen years, he takes six or seven periods, the 
multiples of this time, to express the natural duration of 
human life. He fortifies himself in this result, by noting a 
certain proportion of time of growth to the length of life in 
other animals, as the horse, dog, stag, &c. ; but neither 
numerically nor otherwise does he claim for his doctrine the 
absolute exactness of a physical law. ‘ The whole duration 
of life may in some measure be calculated by that of the 
period of growth. Man, who is fifteen years in growth, may 
live six or seven times that period of time.’ 

M. Flourens is bolder in his conclusions, and in the same 
degree fai tlier removed from truth. He adopts as the term 
or limit of bodily growth (accroissement) the complete union 
of bones at their Epiphyses (an expression we shall speedily 
explain), and alleging this consummation of growtli to 
occur in man at the age of twenty ; and in certain other 
animals at otlier ages, but in each respectively the fifth part 
of the term^of life, he at once multiplies by 6 tlie 20 years of 
human growth, and pronounces 100 years to be the natural 
period of human existence. We produce this view in his 
own words ; — 

Buffon says that every animal lives about six or seven times as 
long as it is in growing. On this supposition the relation would be 
as 1 to 6 or 7 ; but the real relation of the period of growth to the 
duration of life is as 1 to 5, or nearly so. Man is 20 years growing, 
and he lives five times 20 years, or to 100. The camel is 8 years 
growing, and he lives to 40 : the horse 5 years growing, and he lives 
to 25 ; and so on to other animals. We have thus then, at last, 
an accurate criterion which gives us with certainty the period of 
growth. The duration of that period gives us the duration of life. 

The argument, thus put, is more summary in manner 
than satisfactory in substance. We doubt much whether this 
period of epiphysis, or completion of bony union, has been 
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determined in a sufiicient number of animals, and with suffi- 
cient exactness, to serve as a basis for numerical results. We 
believe further that the relation of this period to the normal 
duration of life in different animals, is nothing more than that 
general proportion which every successive period bears to its 
antecedents and consequents; rendering each in some sort 
a measure and index to the rest. What is called epiphysis 
is a very limited phenomenon of growth ; and though seem- 
ingly the last in the series of osseous dovelopements, cannot 
bo admitted as an epoch in life, or as having any important 
relation to other structural changes. We dispute tlien, 
altogether, the right of M. Flourens to take it as his basis ; 
and by applying his multiple of five, to make it tally with 
what is evidently a foregone conclusion of his own as to the 
length of life. This conclusion is not logically attained, and 
is manifestly contradicted by facts. 

lie appeals, however, to actual experience on belialf of his 
doctrine that one hundred years is the natural life of man ; 
and that its curtailment below this normal term is tlie result 
of those errors and excesses in the manner of living, which 
impair the organs and produce premature decay. And his 
argument here mainly lies in the citation of those cases in 
which life has been prolonged far beyond the average limit ; 
— instances often of exaggerated or doubtful kind, but yet 
numerous and authentic enough to be admitted as positive 
facts in the natural history of man. While justly sceptical 
as to examples which go beyond our own experience, we 
cannot dispute the statements coming to us from various 
sources, from different countries and periods of time, that 
human beings have occasionally reached, and now and then 
exceeded, the extraordinary age of 150 years. In our own 
country, for example, though we may put aside as unproved 
the case of Henry Jenkins, alleged (chiefly on his memory 
of the battle of Flodden Field) to have lived 169 years; and 
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regard with doubt that of the Countess of Desmond, whose 
age is recounted at 148 ; yet we cannot equally reject the evi- 
dence as to the 152 years of Thomas Parr’s life, accredited as 
it is by the testimony of Harvey, who examined his body after 
death, and states that there were no obvious reasons why he 
might not have lived yet longer, but for those changes in his 
habits of life which followed his removal to London and to the 
kitchens of the palace. 

Instances of this extraordinary kind, indeed, are fully 
admitted by some of tlie most eminent physiologists ; and 
Haller and Hufeland respectively, after citing several especial 
cases of life exceeding 150 years, affirm it as probable that 
the organisation and vital forces of man may be capable in 
some cases of reaching 200 years of age. • No proof, however, 
is given by them of such age having ever been attained ; nor 
is there any record of it, except in one or two instances, so 
utterly without attestation that they must at once be dis- 
carded. We note one of them below, simply to show how 
loose is the evidence often received on these matters.* But 
we cannot refuse belief to a certain proportion of cases in 
tliose Registers of longevity whicli, comprising many thou- 
sand instances, must contain some average of truth, however 
difficult it may be to discriminate or define it. Dr. Van 
Oven, in tables which he has drawn up with great diligence, 
gives seventeen examples of age exceeding 150 years. In 
another of the volumes before us (the ^ Records of Longevity,’ 
by Mr. Bailey) we have a catalogue of three or four thousand 
cases of longevity verging closely upon, or exceeding 100 
years, and several of them reaching 150 years. Without 
seeking to impeach the good faith with which these tables 
are constructed, we cannot but feel the great want of any 

* This case is derived from a parish register in Somersetshire, where the 
record appears of the ‘burial, in Dec. 20, 1688, of Jane Britten, a maiden — 
as she affirmeth at the age of 200.* 
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exact or sufficient evidence belonging to them ; a fault whicli 
no present research can now repair. Still we are bound tc 
admit some, even of the extreme cases, as authentic ; and to 
presume an increasing proportion of others, which, though 
lower in the scale, do yet greatly transcend the average term 
of life. We shall have occasion afterwards to refer to these 
more especially. At present it is enough to state that we 
have sufficient proof of tlie occasional prolongation of life to 
periods of from 110, to 130, or 140 years; — cases which, 
thus far authenticated, we must necessarily take into view 
when dealing with this question of human longevity. But 
in so doing, we are called upon to submit them all to the 
great general law of averages, and not to propound them, as 
M. Flourens does, as exponents of the natural capacity for 
life in man. We miglit just as reasonably assert that six 
feet is the natural stature, because some men liave reached 
the stature of eight, or even nine feet ; — or on tlie other hand, 
that four feet is the normal measure, because Count Benyowsky 
and the American Tom Thumb were dwarfed down to two 
and a lialf or tliree feet ; — or yet further affirm that fifteen 
stone is the natural weight of the species, because Daniel 
Lambert, and some of his brethren in obesity, have nearly 
doubled this weight. The real fact is, that these anomalies, 
either of excess or deficiency, occur in every part of the 
pliysical structure of man, as in every part of the world of 
nature that surrounds us. Exceptional however to the* 
general laws which govern the animal creation, they are 
continually cliecked and controlled by these laws. They can- 
not pass certain limits without bringing into action fresh 
physical causes, tending to destroy the anomaly, and to restore 
that particular condition, which, as far as we can see, is 
specifically annexed to every organism in the natural world. 

Here then we find the value and import of the great law of 
averages, to which we have just alluded. Almost it may be 
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called a new method of research, though now among the 
foremost in contributing to the extension and exactness of 
human knowledge. It is curious, but true, that the under- 
standing of this particular mode of reaching truth was never 
fairly attained by the philosophers of antiquity. Some 
practical application of it is, indeed, next to inevitable in the 
most common processes of human thought and enquiry. But 
the principle was never fully recognised or converted to scien- 
tific use ; — an intellectual anomaly having close kindred with 
another still more singular default in the ancient philosophy ; 
viz., the want of any right appreciation of expeHment^ as the 
most certain and powerful instrument of scientific research. 

Modern science has fully acknowledged, and carried into 
active iise, these two great methods ; mutually dependent in 
every part and principle of their application. The law of 
averages, indeed, has acquired of late a wonderful extension 
and generality of use ; attaining results, from the progressive 
multiplication of facts, which are ever more nearly approach- 
ing to the fixedness and certainty of mathematical formulae. 
Every single observation, and every new fact added, comes 
into contribution to these resulting truths. Phenomena, 
seemingly the most insulated, and anomalies the most in- 
explicable, are thus submitted to laws which control and 
govern the whole. 

Many of our readers must be aware how largely this doc- 
trine of averages has been applied, not merely to physical 
phenomena, but even to the social and moral conditions of 
man, as the highest tenant of that globe on which his destiny 
is cast. Under the auspices of Quetelet and others of his 
school, aided by the facilities of intercommunication now 
existing between the different regions and races of the earth, 
statistical knowledge thus attained has taken a high place 
among the sciences, and promises for the future a powerful 
influence on the welfare of mankind. 


1 
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Previously, however, to this more scientific direction of the 
doctrine of averages, it had already received what we may 
call a mercantile application^ in relation to the very topic 
now before us ; viz. the estimate of human longevity. A new 
and vigorous traffic has sprung up within the last eighty years, 
of which the duration of life is the subject and basis. Wo 
need not enlarge here upon the principle or history of Life 
Assurance as a branch of actual business. Originating in 
England, it is hei^e especially that it has grown and diffused 
itself so as to become an essential part of our social policy ; — 
a natural, if not necessary, result of those complex relations 
of property and family connections,, which are created by high 
civilisation, personal freedom, and political security. And 
though partially defaced by certain evils inseparable from all 
human institutions, we may regard the system as one con- 
ducing largely to the interests and welfare of the community. 
As interpreters of the averages of life, and of the various 
conditions affecting its duration, Insurance offices in their 
present extension have become our best guides ; and their 
tables and calculations, though modified materially of late 
years, do singularly expound that uniformity of results which 
arises out of these numerous and extensive records of age and 
deatli. Mathematics have lent their aid to the calculation, 
and given to it many of the conditions of an exact science. 

Still more important documents as to human longevity are 
those furnished by the English Decennial Census, and the 
annual reports of the Kegistrar-General. In tliese the results 
are derived from the total population of the kingdom ; and 
so admirably recorded and classified as to afford not solely 
numerical conclusions respecting the several periods of age 
attained, but also much and curious knowledge as to the 
circumstances and conditions which affect the average dura- 
tion of life in different classes. Those who desire more 
detailed information on this subject cannot do better than 
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consult these valuable reports. They possess the further 
advantage of being readily brought into comparison with the 
corresponding tables, more or less perfect, furnished from 
other European kingdoms and from the United States ; many 
of wliich tables are in fact contained in the volumes of 
English registration. 

We shall have occasion to allude to some of these reports 
hereafter. But meanwhile we may state, as the result from 
them, that they utterly refute ^the doctrine which forms the 
pith and purport of M. Flourens’s volume. Such formal 
refutation was in truth hardly needed of an opinion contra- 
dicted, as w6 have before said, by the common experience of 
mankind of every ago and country. A hundred years is 
not, and has never been, the natural or normal age of man. 
No deviations from a life of nature, — no excesses of luxury, 
or labours and privations of poverty, — will suffice to ex- 
plain the disparity between tlie doctrine in question, and the 
facts as they stand in face of it. M. Flourens dwells with 
complacent detail on the old and familiar instance of Louis 
Cornaro, the Venetian self-reformer ; — a notable one, doubt- 
less, if we may trust to its correctness in all particulars ; but 
bearing marks of exaggeration ; and at best but an individual 
case, where the argument needs a miiltitude. If seeking for 
any causes likely to affect and alter the term of life on a large 
scale, we should rather expect to find them in the extra- 
ordinary diversity of physical conditions to which mankind 
are exposed ; and especially in those conditions which belong 
to the extremes of climates in different parts of the globe. 
But Flourens himself rejects these causes as of little or 
no influence upon what he assumes as the normal term of life ; 
and thougli we dispute his doctrine on the latter point, we 
agree with him so far as to believe that the external physical 
conditions to which man is subjected, have less influence than 
might be supposed upon the average duration of existence. 
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Adaptations, partly of bodily textures, partly of aliment — 
in each case the effect of these physical conditions — come 
into action here, and restore that parity which appears to be 
the natural law for the species. 

But it may be asked, — What then, rejecting this doctrine, is 
the true natural term of human life ? Or is there any which 
can be strictly designated as such ? The question is a simple 
and definite one. The answer cannot easily be rendered so. 
It might seem probable indeed primd facie that in the case 
of Man — single in species and presumably derived from a 
single stock — there should exist some middle term of natural 
age, marking the destined duration of his being on earth, 
apart from all those incidents, physical or moral, which crowd 
upon and affect his existence. But these incidents are so 
numerous and varied, so obscure often in their origin and 
progress, yet so constantly blending themselves, as we shall 
see hereafter, with the hereditary constitution of families and 
communities, that all sagacity is at fault in seeking to deduce 
and strictly to define such natural term of life. The most 
copious and accurate registers fail us here ; and we are forced 
to regard it in some sort tis an abstract conception incapable 
of being expressed, otherwise than approximately, by any 
simple number. If called upon to state this approximation, 
we might perhaps seek to rest it on the venerable record of 
‘ threescore years and ten ; ’ with a leaning, however, to the 
belief that this is rather below the true mark, Blumenbach, a 
great authority on such subjects, rated the period at eighty 
years. But under no circumstances can we admit the Century 
of years which M. Flourens has pleased himself by assigning 
to life ; or allow the force of the arguments by which he 
seeks to substantiate his doctrine. 

Dismissing then this particular question suggested by the 
work before us, we may invite our readers to other parts of 
the interesting subject of human longevity. And first there 
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comes into consideration the curious topic of comparative 
longevity ^ — comprising questions of nations and races, ci^^i- 
lised and savage ; — of successive periods in the history of the 
world; — of families as well as individuals; — of sex, oc- 
cupation, climate, food, and all other conditions pertiiining 
to human life. Volumes would be needed to follow these 
matters into detail. M. Flourens touches upon them so 
slightly and vjiguely, that no aid is to be gathered from his 
treatise. In our limited space^ we cannot bring them before 
our readers otherwise than by selecting a few prominent 
conclusions, serving to illustrate the main objects of enquiry, 
and the methods best fitted for attaining them. Any attempt 
to go b(‘yoiid tliis would be perplexing and futile. 

It is natural to look first — and it cannot be done without 
interest — at the records of longevity in former ages which 
may be brouglit into comparison with those of our own time. 
We have already indicated as the chief attainable results of 
such enquiry, the general duration of what maybe considered 
the completed life of man, and the extreme cases of age 
stretching beyond this mean term. For obvious reasons we 
omit all reference to the length of antediluvian life, as we 
receive it from the Scriptures. We co\dd say nothing new 
towards the solution of this question ; depending, as it does, 
upon conditions and a state of the world to which no present 
knowledge can apply. We turn with more assurance to 
another record, (of later time, but also bearing in its super- 
scription the great name of Moses), which, in defining the 
life of man at three^score years and ten, affords a measure 
corresponding closely, as we have already seen, with the 
every-day experience of our own age.* In the beautiful 

* It is worthy of remark, though doubtless familiar to many, that from the 
time of Noah to the days of Moses and Joshua, the record is one of successive 
and gradual decrease in longevity. Joshua ‘ waxed old and strickin in years' 
some time before his death at 110 years. 
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passage of tins psalm (so admirably translated by Lord 
Bacon), we have in a few words the touching picture, true 
to every time, of the decrepitude and other ills wliich affect 
life when prolonged beyond the average term the Creator 
has assigned to it. 

The records of ancient Egypt, Assyria, and Persia, though 
not expressing the fact to us in such positive forms, yet 
concur in furnishing the same general inference. The 
several periods of individual^ life are denoted as we now 
denote ih(un ; and generations succeed one another, as far as 
we can interpret the ancient monuments of the dead, under 
an ecpial and similar law. The pytamids were the tombs of 
inonarclis who, as an old writer says, ‘ astonished Heaven by 
their audacities,’ but whose term of existence would seem to 
have b(‘en strictly commensurate with our own. 

As we descend to the days of Greece and Horae, the notices 
derived from history and other kindred sources become more 
explicit and particular. The result we may affirm to be the 
same ; testified to us both in the mean term of life as we have 
defined it, and not less remarkably in those deviations by 
excess, which in themselves furnish a sort of reflex proof as 
to the average ; — a manner of verifying the mean number 
more vahuible than on first sight might appear. Though 
we still cannot authenticate particular facts in these periods 
with the same assurance as by the statistical tables of our 
own time, yet neither Greeks nor Romans were wanting in 
methods of assigning exact date, even to the events of private 
life, through the popular and political institutions which are 
so deeply embedded in their history. The Olympiads and 
public festivals of Greece, and the Consular F asti of Rome 
gave time, as well as name, to numerous family and personal 
occurrences. The ^calidus juventa coTisule Planco^ of 
Horace, is ^ familiar instance of the mode of dating events 
through this greatest and most lasting institution of the 
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Koman State ; and we know it to have been applied to that 
record of births which is essential to all evidence regarding 
longevity. We may refer, as an example of the completeness 
of some of these documents, to the account Pliny gives us 
of the Italian census instituted in the time of Vespasian; in 
wliich, to some extent at least, the classification by ages 
seems to have been conducted on the same plan as that we 
now follow. To this author we are indebted for much in- 
formation on the subject of longevity; and the caution he 
applies to such instances as are presumably fabulous, or 
dependent on other modes of estimating years, is some 
security for the exactness of tlie cases which he admits 
witliout such suggestion. They are probably as authentic 
as tlie similar records of any, modern people two or three 
centuries ago. 

Premising this, we may mention a few of the particular 
instances of longevity belonging to those times ; and such 
especially as are associated with the eminent names of anti- 
tpiity. Tlie first case, indeed, that of Epimenides the 
Cretan (tlie subject of the famous example of the circulating 
syllogism), we must regard as very doubtful ; the authorities 
for his alleged age of 167 being exceedingly slender. The 
Greek philosophers generally, however, of all sects and 
tenets, make fair show on the list ; and under better evidence 
of authenticity. Zeno is stated to have lived 102 years; 
Democritus, 104; Pyrrho, 90; Diogenes, 90; Hippocrates, 
99 ; Plato, 82 ; Isocrates, 98 ; Gorgias, the master of Iso- 
crates, 107. But for the cup of hemlock, and the sword of 
the Roman soldier, the 70 years of Socrates and the 75 years 
of Archimedes might well have reached the same high class 
of longevities. The old age of Sophocles, 90 years, is asso- 
ciated with the touching anecdote of his recitation of verses 
from the (Edipus in Colonus, in proof of his sanity of mind 
at that age. The lofty lyric genius of Pindar was not lost to 
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his country until he had reached 84 years. Simonides wore 
his elegiac laurels to the age of 90, 

We wish we could settle a much disputed question, by 
assigning a period and time of life to that greatest of all 
the Greek poets, whose name alone lives, but will ever live 
through every age of the world. Strange it is that the fame 
of Homer, thus immortal, should be dissociated from any 
distinct record or time of birth. Still stranger, perhaps, 
that his individuality should have been called into question 
by tlie hard and technical criticism of our own day. 

We might go on to cite numerous instances of eminent 
longevity from the Roman annals; many of these on the 
authority of Cicero himself. But we will confine ourselves 
to a few cases of female longevity, of less historical weight, 
though curious in other ways. Terentia, the wife of Cicero, 
lived to 103; Clodia, the wife of Ofilius, to 115 years. Two 
remarkable actresses stand on the list ; one of wliom, 
Lucceia, is stated to have performed as Mima for about 100 
years; the other, Galeria, was brought back to the stage, 
during games celebrated in honour of Augustus, in her 104th 
year, and 91 years after her first appearance before the 
Roman public. Pliny affords us a similar instance from the 
other sex, that of the dancer Stephanio {qui 'primus togatas 
saltare instituit\ who having danced at the secular games of 
Augustus, performed again at those of Claudius, 63 years 
later, and lived still some time afterwards. 

The Census, already mentioned as instituted by Vespasian, 
furnishes some results as to longevity singular enough to 
make us more tlian doubtful of their truth. The instances 
given by Pliny are taken exclusively from tlie region between 
the Apennines and the Po; and upon the record of this 
census (which he himself calls res confessa) he enumerates 
54 persons who had reached the age of 100; 14 of 110 
years; 2 of 125; 4 of 130; 4 of 135; and 3 of 140 years. 
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In the single town of Valciatium, near Placentia, he men- 
tions 6 persons of 110; 4 of 120; 1 of 150 years. These 
round numbers convey suspicion as to the reality of the ages 
in question ; and the whole statement, drawn from a district 
by no means noted for its salubrity, is so much in excess of 
any similar record in other countries, that we must repeat 
our expression of entire disbelief. If true, it could only 
be solved by supposing a remarkable aggregation of cases 
of liereditary family longevity, through intermarriages in 
the same province. Nor can we draw from these, or other 
memorials of ancient longevity, any argument for believing 
that the mean duration of human life was ever above that 
whicli belongs to tlie period in which we now live. 

From the (piestion of comparative longevity in ancient and 
modern times, we come to that of races of men ; — an enquiry 
subordinate in some sort to the higher question, whether we 
must regard all races as derived from a single primitive 
stock ? or whether, to explain the remarkable physical 
diversities which we see, it is needful to suppose the original 
creation of more tlian one type on the earth ? This question 
is one which lias been keenly agitated of late years. For 
ourselves, we assent to the former belief, or that of unity of 
type and origin. We find evidence for this in the very mul- 
tiplicity of existing varieties ; and in the manner in which 
they graduate into one another. Of abrupt lines of demar- 
cation there are none; and we follow the Negro into the 
Caucasian races through every step and stage of variation. 
This argument may not be positive ; but it at least answers 
the objection from the disparity of the extreme cases. 

We must not, however, be seduced from our subject by 
this higher enquiry, curious and important though it be. 
It is enough to recognise here that Man forms, in every 
proper sense in which the term can be defined, a single and 
separate species in the animal creation. The varieties or 
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races of this species are all related by common conditions of 
reproduction, — of structure and functions of the skeleton and 
internal organs, — and of the aliment appropriate to growth 
and maintenance. To these varieties thus far identified in 
character and origin, our present question of comparative 
longevity applies. Without referring to those several divi- 
sions into races, which historians or ethnologists have adopted, 
we may at once take the extreme instances of the Negro and 
of the people of Northern and Central Europe, as including 
all intermediate cases. And here again, as in the question 
regarding the comparative longevity at different periods of 
time, we are led to the conclusion of that general parity, 
which the conditions just noted might lead us to expect. 
We cannot, indeed, go for facts to parish registers of Bornou, 
or to Statistical Societies of Soudan ; but from the registries 
of our West Indian Islands, and from the decennial census 
of the United States, we obtain information bearing 4closely 
on the question before us. We must not say deciding it; 
since the results, if indeed certain, would show a very sin- 
gular superiority in length of Negro life over that of Euro- 
pean origin. In 1840, for instance, when the population of 
the United States was about 17 naillions, of which 2^ mil- 
lions in round numbers were negroes, the Census gave 791 
as the number of whites above 100; while of slaves the 
number of those above 100 is registered as 1,333; of free 
negroes as 647. In 1855, we find from the Census, that 43 
persons died in the United States above 100; the oldest white 
male at 110, the oldest white female 109; the oldest negro 
man 130, the oldest negro woman 120, both slaves.* From 

While correcting this sheet for the press, we see in an American paper the 
statement of the death, at Rummcrville, in Virginia, of Mr. Craft, a servant of 
Washington in the war of 1766, at the age of 128 years; leaving two sons 
living, the youngest 97 years old. Other instances of great longevity are noted 
in the same family. 
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Professor Tucker’s analysis of the American census from 
1790 to 1840, published a year ago, we derive the strange 
result, if true, that the chances of living above 100 are 13 
times as great among the slaves, and 40 times as great in 
the free negroes, as in the white population of the country. 

These results however, as we have just hinted, are too 
anomalous to be readily accepted. Scarcely half a century 
has elapsed since the importation of slaves from Africa was 
prohibited by law; and we may therefore safely presume, 
that most of those whose alleged ages exceed 100, were of 
African birth; a circumstance which bars in limine all 
certain conclusions on the subject. Even with respect to 
those born in the States, there is much likelihood of faulty 
registration, added to by the frequent transference of slaves 
from one estate to another. And yet, further, we have to 
consider here the habits of the negroes themselves; their 
curious inaccuracy as to all matters of numbers ; and their 
proneness to exaggeration, especially when by applying this 
to age, they may hope to obtain some interest in their fate, or 
mitigation of their labours. Professor Tucker goes farther, 
and speaks of the temperate and easy life of a large part of 
the slave population as adding to the. chances of longevity. 
We should gladly believe that it was so ; but the much larger 
proportion of centenarians among the free blacks weakens 
the force of the inference. 

For these and other reasons we cannot draw just conclu- 
sions from the American census ; while the general evidence 
from other sources (confirmed by personal enquiry we have 
ourselves made in the country) leads to the belief that the 
average longevity of the Negro and European races differs 
but little in amount. The extreme cases of longevity in the 
former, furnished us from our own West Indian Islands, 
closely tally with those recorded in the registers of the white 
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races of Europe ; and, as we have already said, these extreme 
cases form a sort of index to the average sought for.* 

We have not space to pursue this comparison in detail 
through the several races and nations of modern Europe and 
Asia, though the materials we now possess are ample for the 
purpose. Of these races, variously commingled indeed in 
their present nationalities, the Teutonic and the Sclavonic 
are the most considerable; derived, as modern philology 
teaches us, from a common Asiatic source, ^/ot with wide 
separation by intervening time. European Russia best ex- 
pounds all tliat relates to the Sclavonic race. In the 
subjoined note we give a few particulars, drawn from the 
registers of this empire, and also from those of some of the 
Teutonic nations of the north of Europe.f They confirm 
the result of general ccpiality, both as to the medium dura- 
tion of life, and as to longevity by excess. The medium 
annual mortality varies materially indeed in different coun- 
tries, still more in detached localities; but such diversities 

* Wo have attempted, but without success, to obtain some distinct evidence 
as to the comparative longevity of mulattos, quadroons, &c. The common 
belief is that they are short lived, and that such breeds soon cease to be prolific. 
But more and better attested details are required before we can reach any 
certain conclusions. 

t For Russia, the returns of 1842 are before us. From these it appears 
that the mean annual mortality in that empire is fully 3^ per cent, (in the 
provinces which include the basins of the Wolga, Don, and Dnieper, con- 
siderably more), a very high ratio compared with the 2 J per cent, of England ; 
but in some part explained by the great mortality of infants in Russia. These 
tables do not give detailed specification of ages above 90 ; but they record for 
several years the number of deaths of males upwards of 90. giving a mean of 
more than 5,000 for each year, or probably 10,000, had females been included. 
This stands in large proportion to the population ; but as at the date of 90 years 
before these returns, there was no system of registration in Russia, their accu- 
racy admits of much doubt. In Austria, including Lombardy, in 1842, 446 
persons died at ages above 100, out of about 460,000 deaths. 

In the Prussian States, in 1841, 786 males and 890 females died at ages 
upwards of 90. In Norway, in 1845, when the population approached 1,200,000 
there were found to be 19 males and 22 females above 100. We could have 
wished for some specification of the actual ages here, Norway being reputed to 
afford examples of extreme longevity. 
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often belong to particular periods of life only (as that of in- 
fancy), and affect more partially than might be supposed the 
result with which we are here mainly concerned. 

We have already spoken of the excellence of our recent 
English registration, as attested by the volumes annually 
published. Though they afford us no present cases of 
longevity equivalent to those of Jenkins and Parr, they 
indicate a medium duration of life, and a proportion of lives 
above 100, at least equal to what exists in any other country. 
Taking two recent years as a brief illustration, we find in 
1852, when the population of England and Wales was 18 
millions, there died 35 males above 100 years of age, the 
oldest 105; — and 53 females, of whom three reached 106, 
one 107, and two 108 years. In the following year, the 
register tells us of the deaths of 31 males, and 62 females, 
above 100; — the oldest male 109, the oldest female 110 
years.* We may add regarding England, that the low rate 
of medium annual mortality (not exceeding 2 ^ per cent., 
and much below that of -most European nations) expresses 
causes which must undoubtedly have effect in multiplying 
the cases of great age. As we have already said, the in- 
fluence of these causes is limited by various considerations ; 
but we cannot reasonably exclude it ; or deny that there may 
exist from this source certain mean differences of longevity 
in the several races and nations of mankind, as with respect 
to stature and other marked features of bodily conformation. 
The evidence is not yet sufficient to define these differences, 
or the precise conditions producing them. The reasons, 
however, already urged lead us to believe that the disparity, 
when ascertained, will not be found considerable in amount. 

In pursuing this question of human longevity, we pass 

* The returns recently issued for 1860, show that in that year 22 men and 
47 women died, who had reached, or gone beyond, 100 years of age. One 
woman, in Glamorganshire, reached 111 years. Two men are recorded as 
haring each lived to 107 years. 
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from races and nations, where large averages cancel more 
or less completely all subordinate inequalities, to the lesser 
divisions of families and local or limited communities, where 
new causes come into action, no longer neutralising each 
other in their general results. All who rightly comprehend 
the law of averages will see at once that this must he so. It 
is impossible to particularise the many causes which affect 
tlie health and life of man in various localities ; but the 
subject of longevity in families connects itself with one of 
the most curious questions in human physiology — that of 
the hereditary transmission of physical qualities and pecu- 
liarities from parents to offspring. Every one is familiar 
with this fact in the case of other animals ; especially in those 
domesticated by man, and made more useful to him by the 
varieties thus produced. We cannot affirm that the capacity 
for change by sucli hereditary transmission, is as great in 
man himself; for except in the instance of the gigantic 
Prussian grenadiers, and possibly in the usages of some 
savage tribes, we are not aware of any attempt distinctly 
made to test this question. But in one form or other the 
fact is familiar to the observation of all ; subject, indeed, to 
the anomalies which beset every part of this great mystery ; 
yet exhibited in such numberless ways, on mind as well as 
body, as to show its mighty influence on the destinies of 
man. The most minute pecidiarities of external feature, as 
well as the grosser conditions of stature and bulk, are capa- 
ble of being thus transmitted ; and we cannot doubt, upon 
pathological observation, that the internal organs also — 
possibly even that wonderful fluid which circulates through 
and ministers' to all of them — are subject to the same in- 
fluence derived from one generation to another. The bearing 
of this influence on the formation of national diversities of 
feature and character, is a most curious collateral topic, but 
its discussion would be out of place here. 
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Wbat, however, clearly pertains to our subject, is the fact 
of longevity being hereditary, and running in particular 
families and lines of descent. Where the organs, serving to 
the great animal functions — respiration, circulation, nutri- 
tion, and secretion — are sound, and conveyed as such from 
one generation to another, an average prolongation of life will 
occur as the natural effect. All this is fully confirmed to us 
by common observation. Every group of tombstones indeed 
tells a true tale, in this respect, of what lies underneath. 
Before the Titanic power of steam had given the speed and 
vehemence of tlie race-horse to our manner of travelling, we 
can remember the time when we used to loiter through the 
country churchyard while horses were changed, or dinner 
prepared, at tlie road-side inn. Here, in its simplest but 
most touching form, may well be learnt the truth o£ which 
we are speaking. On one family group of gravestones are 
recorded the many early deaths which give evidence of feeble 
or diseased family constitution ; — while another group, 
close at liaiid, tells in its dates the history of sound native 
temperament and prolonged age from parents to offspring. 
Considering the various collateral influences ever at work, 
we have often been surprised by the uniformity of this result. 
But these external influences are in fact continually tending 
to restore the balance ; and do in the end retrieve that ave- 
rage in which all anomalies and inequalities finally merge. 
Intermarriage among different families, in successive gene- 
rations, is obviously the natural provision against such 
inequalities^ They sometimes, however, continue long ; and 
occasionally assume very singular and morbid aspects ; where, 
from some cause of local or social limitation, intermarriages 
are confined to a small community without due admixture 
from without. This natural correction then, very little aided 
by human prevision, is a ^providential one ; — illustrated by 
analogies in other pa»ts both of the animal and vegetable 
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kingdom ; but a mystery in itself, like all that belongs to 
the transmission and interblending of life through successive 
generations. 

Descending from families to individuals — the last step in 
the scale we have thus rapidly been following — we find the 
contingencies which affect longevity to multiply largely and 
become more obvious, than when hidden under the averages 
of larger numbers. One important classification, however, 
here suggests itself, viz. that of the Sexes. Though it would 
be difficult to prove the point absolutely, we think it may 
be presumed that the natural term of life is the same in man 
and woman. It must be admitted, indeed, that our own 
CensTis, in common with that of many other civilised com- 
munities, shows a considerably larger proportion of females 
than of males attaining 100 years. But we believe the fact 
to be of ready explanation, without recurring to any recondite 
causes. Woman drops more easily than man into the passive 
existence of advanced age. The pursuits, pleasures, and pas- 
sions of lier antecedent life are for the most part of a more 
tranquil kind, and do not so strongly contrast with the inert 
seclusion of later years. The expression of a French writer 
‘ Pen de gens savent etre vieux^ has much closer application 
to one sex than the other. The incidents of childbearing 
might seem to lie on the other side. But these belong to, 
and affect^ an earlier period of life ; and can hardly be 
considered as equal in influence to the external casualties 
which more especially beset man, even to the extremity of 
age. We may further remark that the cases of extraordinary 
longevity, which we have denoted as a sort of index to the 
average, are found to give a general equality of result for the 
two sexes. 

We come then finally to individual life in reference to 
longevity; — a subject which cannot be dealt with except 
imder new conditions, and a larger reference to physical and 
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moral causes in their influence on the animal economy of 
man. Of hereditary temperament we have already spoken. 
But apart from this, the whole of life teems with personal 
incidents which must needs affect, more or less, its duration. 
Every particular variation of health, however produced, has 
some definite relation, perceptible or not, to this result. The 
physical conditions and habits of the indiviflual, whether 
those of luxurious sensuality or of meagre poverty, are in 
constant action here ; and associated with these the various 
occupations, whether of choice or of necessity, which minister 
to the livelihood of man. No argument is needful to show 
tile bearing of the latter both upon individuals and com- 
munities. In a manufacturing and commercial country 
especially, where population is crowded, and where art and 
laliour in their every branch are strained to the utmost reach 
of human exertion, life becomes subject to influences which 
act powerfully upon it, and tend on the whole to shorten its 
duration. The matiudals and documents we possess are not 
yet copious and exact enough to justify more certain con- 
clusions on the subject. That some particular occupations 
abridge life, by bodily confinement, privation of good air, 
the direct action of noxious vapours and other causes, is a 
fact too familiar to all. To this class of causes, acting thus 
definitely, must be referred in part the difference between 
town and country longevity; testified in England by the 
mean annual mortality in the larger towns being twenty-six 
or twenty-seven in a thousand, while that of the whole king- 
dom does not ’exceed seventeen in the same number. The 
whole subject is one of high interest to our social welfare, 
and attention is now keenly awakened to it. 

Curiosity may also be directed to the question how the 
learned professions stand as to relative longevity ? In such 
an enquiry it is obvious that individual cases go very little 
way towards its solution. With respect to the profession of 

K 
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Law, we have no connected evidence sufficient to warrant a 
general conclusion, though many particular instances at once 
suggest themselves of great judges, who have coutinucd to 
render eminent public services through a long term of age. 
The Insurance Offices, until recently at least, gave more 
distinct results as to the value of clerical life in England. 
The Clergy, iif truth, have formed their highest description of 
insurances ; affording an average of life considerably beyond 
that of any other class. •We have great reason, however, to 
doubt whether the hard-worked clergyman of the present 
day will maintain this average fo]* the future. The Medical 
profession, both in England and elsewhere, comes much 
lower in the scale of longevity. No material for satire can 
1)0 drawn from this hxcl. The hard labours, broken rest, 
and anxious responsibilities of medical men, and their much 
greater exposure to infection and other causes of disease, well 
explain tluit, while seeking to prolong the lives of others, they 
are often sliortening their own. 

Tlie longevity of statesjnc'ii, and of men of letters, forms 
another curious topic of en([uiry; but of gi'eater difficulty 
from the more doubtful definition of tliese classes. Here 
again we must reject the evidence of particular cases, as 
not leading to any certain conclusion. We read of Henry 
Daridolo reaching the- ago of 97; Cardinal Floury,* 90; 
Bolingbroke, 79; Alheroni, 80; Pombal, 83 years. In our 
own times we are familiar with tlio venerable aspect and 
antique maimers of Talleyrand, jMetternicli, and Nesselrode 
— statesmen who have played so various a part amid the 
changes of dynasties and the conflicts of empires. And 
again, among the greatest men of our own country, less 
exposed indeed to revolutionary storms, we find the names 
of many who, happily for this nation, have continued the 
eminent labours and services of earlier life into a prolonged 
age of honour and usefulness. Of the Duke of Wellington 
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it was well said on the morrow of his death, that he had 
exhausted nature as he had exhausted glory. And to the 
same generation belong the names of Lansdowne, Lyndhurst, 
and Brougham, — still maintaining, under weight of years, 
the native vigour of mind, eloquence, and ability which have 
marked every stage of their career. But, after all, such cases 
interpret only individualities of temperament, and afford no 
answer to the general question. The same is true in the 
case of literary and scientific men. We might quote the 
instances of Hobbes, Voltaire, Fontenello, Heyne, Groethe, 
Newton, Kepler, Halley, Cassini, Maria-Agnesi, Humboldt, 
and others, all reaching ages between 80 and 100 ; but we 
can venture no general affirmation grounded upon a few 
examples of this kind. 

From these topics we pass to another of close affinity with 
tliem, viz. the influence of those passions, cares, and excesses 
of mind whicli belong to the strange and fitful history of 
human life ; and affect every part of it, from very infancy to 
the extremity of age. It would not be easy to estimate the 
relative influence of moral and purely physical causes upon 
longevity. They are so mutually consequent upon one 
another, ho interwoven in all ways, that reason is perpetually 
at fault in seeking to distinguish their effects. What we 
have hitherto been discussing are chiefly facts, measured 
more or less exactly by numbers and tables. The topic to 
which we now allude cannot be reduced under any formu- 
laries, and is indeed not easily rescued from those common- 
place maxims which have currency in the world. That the 
passions and anxieties of life, if protracted or in excess, do 
more or less tend to shorten its duration, either by chronic 
impairment of health or by sudden injury to some vital 
organ, is a truth too well known to require argument. And 
deep though the interest of the subject is, we can give only 
a passing notice to it. 



132 


HUMAN LONGEVITY. 


The simple but certain fact is what we have already 
stated, viz. that the healthiness of the organs ministering to 
the several functions of life constitutes the health of the 
man ; and in tlie same proportion tends to prolong his age. 
Though physiologists hold some verbal dispute on this point, 
yet can we hardly define Vitality otherwise than as a force or 
power, acting through the intervention of the nervous system 
upon organic structures, and depending upon tlie integrity of 
all these parts for its own amount and completeness. While 
admitting that the power is one which controls, and oft^ n 
seemingly contradicts, the physical laws most familiar to us, 
still we see that it is a power generated within the body; that 
matter and organisation are necessar}'^ to its action ; and tlmt 
by these it is variously and unceasingly altered througli 
every part of individual existence. We are enabled, and 
indeed almost compelled, to speak of it as a cpunititi /; — ‘ 
varying in different individuals by original organisation ; — 
in each fluctuating continually during life ; — and reduced 
to its minimum where life is prolonged into old age. What 
poetry has described as the blood in ‘ languid eddies loitering 
into phlegm,’ may not be physiologically true ; yet it is in 
some sort sanctioned by the doctrine of a great physiologist 
as to the especial vitality of this wonderful fluid ; of which, 
even now, w’^c do but partially know the physical properties 
and the changes it undergoes in health and in disease. 

Carrying this view" into the practical question how vitality 
may best be maintciined and prolonged into old age, we 
must look mainly to /our general conditions^ which may be 
said to include all that is most essential to the fulfillment 
of the object. These are, air, as belonging to the function 
of respiration ; — aliment ; — exercise of the body ; — and 
exercise of the mental functions. 

The first of these topics — ► that of the air we breathe — 
presents more difficulties than might be supposed ; owing in 
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no small part to the vague notions and prejudices current on 
the subject, and which science has hitherto but partially cor- 
rected. The contingencies of climate, for instance — whether 
hot or cold, wet or dry, equable or variable — are made the 
subject of current phrases, often unfounded in fact, and as often 
of injurious application. Since the Continent of Europe has 
been laid open to universal travel, local interests and fashions 
have tended further to distort the truth ; and health is run 
after, whether from climate or mineral waters, upon the 
most ignorant plausibilities ; and with little regard to other 
circumstances whic‘h often more than (*ontravcno the benefit 
sought for. The lungs may gain good from a warm atmo- 
sphere, but this may be paid for by gastric disorders scarcely 
less noxious. Heat is too commonly regarded as a panacea 
for all our bodily ills. In truth, cold has an equally fair 
tith', to take its plac(' in the class of remedies ; for in many 
cases where health is inertly loitered away under southern 
suns, the frame might have gained vigour and vitality among 
northern mountains. A comparison of tlie registers of mean 
mortality in these respective localities goes far to sanction 
this opinion. 

But we must not deal with this subject as represented by 
climate only. The amount, and purity of the air we breathe 
is a question belonging to every place, and of far more in- 
terest to the great mass of mankind. We do not here enter 
into the chemical theory of respiration, or the several con- 
troversies it has engendered. What concerns us is the fact, 
that a certain number of cubic inches of air taken into the 
lungs at each inspiration, and this air of a certain purity, 
are conditions necessary to the health and full vitality of 
the individual being. The imperfect attainment of these 
conditions throughout the whole, or a part of life, tends 
in the same proportion to enfeeble the vital power, and to 
abridge more or less the term of existence. The insufficient 
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production and maintenance of this power impairs longevity, 
not less than its too lavish expenditure in the various abuses 
and vices of social life. 

Hence the vast importance of all that may be done by 
open air, exercise, ventilation of dwellings, and removal of 
noxious exhalations, on behalf of this great function of life. 
These things are better understood than they were, and more 
is attempted and effected for their attainment. Medical 
science is now called upon to prevent disease, as well as to 
restore health. Much more might be accomplished in this 
way, as well for individuals as for communities, were the 
healthy state of respiration cultivated with the same care 
which is given to the actions of the stomach and aliment^iry 
organs. We doubt not, for instance, that this function is 
capable of >)cing restored, improved, and maintained in effi- 
ciency, by well-ordered exercises of tlio lungs; and by duo 
attention to the mechanism^of these organs in all that belongs 
to the habits of life. It may not occur to our readers, and 
yet it is strictly true, that the familiar conditions of posture 
of body, speaking, singing, &c., are deeply concerned in this 
matter ; the more so from the very familiarity of every-day 
use. If forty cubic inches of air taken into the lungs at each 
inspiration are required for the purposes of their function, 
and thirty or twenty only arc inspired, it is certain that the 
blood will not be didy changed, and that every organ and 
action of the body will suffer more or less by this defi- 
ciency. To enlarge the quantity then in such cases is an 
object of high importance ; not sufficiently regarded, we may 
add, in the medical practice of our day. 

Of the value to health of the purity of tlie air we breathe, 
it is hardly necessary to speak. Free ventilation is here the 
main ^ent in our hands, whether we look to the replacement 
of air despoiled of its oxygen, or to the removal of noxious 
matters present in it. Our actual knowledge, it must be 
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admitted, does not enable iivS to exclude altogether those 
noxious ingredients (some of them doubtless animal or 
vegetable organisms) which produce epidemic and endemic 
diseases. Nor can we yet deal with those equally imknown 
influences on tlie body, for good or for ill, which depend on 
electrical states of atmosphere, the proportion of ozone, &c. 
But science is now actively directed to these various objects ; 
and meanwhile we may fairly assume change and freedom of 
air by ventilation to be the most efficient preventive means in 
our power. 

T^ooking next to aliment in it^ connection with health, and 
therefore with longevity, we encounter a topic which has 
been endlessly discussed and written upon, and made the 
subject of various and conflicting opinions. All this is 
natural and inevitable. For the subject in question em- 
braces not only what is necessary to human existence, but 
also what liolongs to man’s luxury and sensuality; and is, 
moreover, connected with all tliose clianges of bodily con- 
dition, wliether liealthy or morbid in kind, which are most 
open to common observation. Including further those many 
forms of li(|uid, from simple water to the strongest alcoholic 
drinks, which the natural or perverted ingenuity of man has 
mingled with his aliment, it brings in another class of effects, 
of deep interest not only to individuals but to the welfare 
of social life. 

Vague though it may seem, we can find no more fitting 
word than moderation^ to express that which is best in diet 
in relation to health and length of life. No specification of 
the wholesome or unwholesome in food can be of avail for 
good, unless submitted to this one condition. As in the 
relation of the lungs to air, so the digestive organs require a 
certain quantity of food — varying in different individuals, 
and in the same person, at different periods — to maintain the 
healthy state and sufficiency of the blood, and through this 
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the due action of the nervous system, and of all the organa 
of the body. And nature, where unspoiled by vitiated habits, 
furnishes a rule and measure which everyone, whatever the 
diversity of temperament, may safely and expediently consult 
for himself. Here especially, however, men are more prone 
to be governed by faulty habits and injurious maxims, than 
to be convinced by reason or instructed by experience. That 
appetite, for which the old epicure would pay any price, is 
too much regarded as a condition to be instantly removed 
by food. Even under disease, when nature resumes her 
rights, and rejects with loathing the aliment the stomach has 
no power to digest, the mischievous zeal of friends comes in ; 
feeding the disorder and not the body, by what they force 
upon the patient. The catalogue of ills which indigestion 
directly or indirectly involves — from the early oppression 
after food, ict those later and more various effects, both on 
body and mind, for which the hesterna vitia are responsible, 
— might seem sufficient to enforce a rule, were they duly 
recognised in their origin. Wo may reasonably regret that 
the term dyspepsia^ while actually expressing this origin, 
should in effect throw a sort of classic veil over the simple 
and certain source whence these ills arise. Common phrases 
are better suited to common things, and more salutary in 
their influence. 

It has been a question mooted of old and often revived, 
whether intemperance in food, or in drinks, is most injurious 
to health and life. An eminent physician of antiquity, 
Celsiis, pronounces against the former; and if the question 
be so put as to exclude the wilder forms of inebriety, we 
may perhaps acquiesce in this opinion. There is some risk, 
however, in discussing a injitter of preference, whei'e both 
contingencies are so prolific of evil. It is hot uncommon 
to hear instances cited of prolonged life in drunkards, and 
doubtless such do occur. But they are as certainly ex- 
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ceptional; and fairly subject in each case to the common 
and obvious explanation, that life would have been longer 
extended had the habit been otherwise. The drunkard who 
dies at 70, might have reached 80, if sober. 

But while thus associating moderation of life with length 
of life, we are bound to add that there may be excess even in 
this laudable direction. A constant and anxious care for 
existence, and rigid rules of living founded upon this, tend in 
their o’svn way to curtail what it is sought to prolong. There 
is some practical truth in the story in the Spectator, of the 
gentleman who cut short his life by weighing or measuring 
every article of his food. Of the famous case of Cornaro we 
have already spoken, as not justifying all that M. Flourens 
seeks to derive from it. The truth we consider to be — and 
it is a physiological fact — that whatever leads the mind to 
give close and minute attention to the stomach and organs 
of digestion, does more or less embarrass that great function, 
and impair the nutrition of the body. Temperance must not 
he made to march in manacles and fetters, or with steps of 
unbroken uniformity. We degrade the virtue by this manner 
of using it ; and attempt what is impossible under the endless 
changes incident to the life of man. 

It remains for us to speak of ('xercises of the body, in 
their reference to longevity. Under the dfilinition of vitality 
already given, it will be obvious that whatever tends to 
maintain the organs generally in tlieir healthy stale, tends in 
the same proportion to preserve and prolong life. Exercise 
is one of the great means to this end. An organ destined to " 
a particular function is best kept in its integrity by the ex- 
ercise of this function, with a due regard to those progressive 
and inevitable clianges which lime brings upon every maUb If 
we take the term exercise in its ordinary sense, as expressing 
the muscidar actions of the body, the conclusion is the 
same ; — rendered still more explicit by our knowledge of the 
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influence of these actions in maintaining the vigour and 
equality of the circulation throughout the* system, and very 
especially in the skin and extremities ; thereby keeping all the 
organs in healthy balance and relation to each other. Many 
organs — systems of organs they may even* be called — make 
up the wonderful fabric of our physical being; the due balance 
among which (disturbed more or less in every form of disease) 
is at once the cause and the expression of bodily health. The 
changes fitting or necessary in the habits of exercise, as old 
age comes on, cannot be measured by years only. The time 
and the necessity vary for every individual; and must be 
determined for eacli by a just o])scrvation of himself. A 
wise man will find steps and stages in the descent of life on 
which to repose a while; without sudden or entire relin- 
quishment of those bodily habits which, discreetly used, 
conduce to health and preservation at this period as well as 
in youth and middle age. The discretion needful is that 
suggested by experience. Whatever amount of exertion is 
s(msibly felt to exhaust the bodily powers, in any of their 
functions, is fitly to be avoided. Whatever can be main- 
tained without such effect is certainly safe and probably 
beneficial. 

A story is current of Ijord Mansfield, who himself lived 
to 89, that whenever very aged witnesses appeared in 
the (.■ourt over which he so long presided, it was his wont 
to interrogate them as to their habits of life ; and with the 
result that in no one habit was there any general concur- 
rence, except that of early rising. Such anecdotes are for 
the most part either untrue or exaggerated. Early rising is 
doubtless in many ways favourable to health ; but it cannot 
be taken as a guarantee for longevity. Even were the story 
in question true, it is more probable that the vigorous vitality 
in these instances maintained the habit, than that the habit 
alone maintained the vitality. 



HUMAN LONGEVITY. 


130 


What lias just been said about exercises of tlie body in 
relation to longevity will, in great measure, apply to the 
mental functions also. W'e cannot indeed assume, because 
facts disprove it, that there is any exact parity between the 
mind and body in their connection with mere age. The 
mind may, and often does, retain its faculties little impaired, 
when vitality, as expressed by the bodily powers, is reduced 
to the lowest ebb. But let this reduction go further and 
they too give way ; in obedience to the common law which 
the Creator has assigned to man on earth. The question 
before us regards the capacity for prolonging their duration, 
and the means conducive to this end. And here we come 
upon the track of a great writer, whose views on the moral 
and intellectual culture of old age, though somewhat florid 
in colouring, have always ('arned the respect due to his name 
and philosophy. The doctrine of Cicero is that the faculties 
of the mind in old age are best maintained by their exercise. 
‘ Manent higenia senibusy modo j)ermaneant studiiim et 
indvsfria.' In this doctrine, and on the same grounds just 
asserted as to the preservation of the bodily powers, we may 
fairly ac([uiesce. Every intellectual faculty is dulled and 
diminished by want of use. Each one is maintained in 
vigour, if not improved, by its fitting and temperate employ- 
ment. This maxim, true generally to every time of life, re- 
quires no other modification for old age than the simple one 
of additional care that there be no habitual excess. Vitality 
is weakened or exhausted by intemperance of mind as well 
as of body ; and in old age is less easily repaired. The 
brain, that organ which comes in such close and mysterious 
relation to the mental functions, more especially needs this 
forbearance in advanced life. At this period it readily 
becomes the subject of disordered action or disease from 
any excess of use, even of the intellectual powers ; — much 
more still from any intemperance or disorder of the moral 
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emotions. Quietude and forbearance form the right rule in 
our hands, and not premature disuse and abandonment of the 
faculties committed to us. These beyond doubt are better 
preserved by their exercise, within the limits we have just 
denoted. 

Here again we have the authority of Cicero to refer to, 
and willingly adopt it. He gives us various instances of the 
exercise and preservation of the mental faculties to an ex- 
treme age ; and such examples, in truth, are familiar at every 
period, and to the individual knowledge of us all. \\"e 
might cite many that have come within our own experience. 
For the most part, it must be admitted, such cases as these 
are connected with a sound bodily organisation, concurrently 
preserved. Rut this, as we have already stated, is by no 
means uniformly the case. The disproportion of the two 
powers makes itself known to us in numberless instances. 
From the 

Souls tliat can scarce ferment their mass of clay, 

to that elsewhere described by the same great poet : — 

A licry soul that working out its way, 

Fretted the pigmy body to decay, 

And o’er informed the tenement of clay, — 

we have evtry grade of relation between the two great 
faculties, which in their mysterious conjunction make up the 
nature of man. No more enrious, but no more' difiicnlt part 
of human physiology than that of defining these relations, 
and the conditions Avhich influence and alter them. Here it 
is that disease often serves us as the best interpreter; by 
detaching and insulating, as it were, different functions, 
which in health are so closely associated as to escape all 
division or definition. 

The Memory is generally the mental faculty which is first 
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and most obviously affected by old age. This wonderful 
intermedium between body and mind, varying so greatly in 
different individuals, and so strangely capricious in the same 
individual from the accidents of the day or hour, would seem 
to partake more of mere mechanism than any other of the 
intellectual powers. It undergoes changes more explicitly 
from physical causes ; and both its excellences and defects 
are marked by peculiarities which appear to belong to con- 
ditions t)f organic kind. The anomalies of memory in 
advanced life are familiar to every one ; especially so the 
fact of the early foiget fulness of names, and the frequent 
retention of things long past, while recent events flit away 
like shadows, leaving scarcely a trace behind. Or, more 
strangely still (though never perhaps without some morbid 
changes of brain), the obliteration of certain classes of 
(‘veuts or certain subjects of memory, as if by a sort of 
nn^chaiiical separation from t^ver^dhing else abiding in this 
mysterious receptacle. 

The importance of preserving memory in its integrity, as 
long and as far as it (*an be done, will probably be admitted. 
Some may urge tliat an oblivion of things past is the best 
security for a tranquil old age. But this virtually reduces 
man to a mere fraction of existence ; and the same reasoning 
might be used to prove that utter imbecility of mind is a 
blessing in this latter stage of life. Such imbecility, from 
natural causes, often occurs ; but we have no title to consider 
it a good, or to neglect any means which may obviate or 
retard it. We will not venture to say that these means are 
many or certain. As regards memory in particular, all that 
can be done at this period of life is to aid in giving it 
the direction which circumstances make desirable, and to 
spare it those painful efforts at recollection which seem to 
weaken the very faculty they exercise. The latter remark 
we believe to be of valuable application to other periods, 
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long antecedent to old age ; but especially perhaps to that 
time when the faculty is first felt to decline in clearness 
and power. Kecollection (tliat is, the effort of the mind to 
combine or extricate what is laid up in the memory, the 
avd-fjLvrjais of Aristotle) cannot be carried beyond a given 
point without begetting a certain confusion of mind, hurtful 
to the faculty itself, and probably to others also. The con- 
sciousness of everyone will give proof of this; and at the 
same time, if tndy consulted, warning to avoid it. 

We cannot close this article without adverting to that 
question, whicli at every period has been so variously agi- 
tated, — whether longevity be desirable, or not ? A momen- 
tous enquiry indeed, if it really admitted of any determinate 
answer. But nom*, such can be given. Tlie conditions are 
far too complex to warrant any general conclusion; and 
even in individual cases, and with direct appeal to those 
concerned in the question, the difficulties are hardly over- 
come. Tlie feelings of one moment change at the next. 
Even where tlieir expression may be relied upon, longevity 
itself is a v^ague term ; and rendered more so by the various 
contingencies of health and power preserved, which alone 
can give just measure of life or of the capacity to enjoy 
it. The old man of 80, and he of 100, may be on a par as 
to those conditions upon which we found our only valid 
estimate for each. 

We must then receive with some allowance those writings, 
eloquent though they may be, in which the cause of old age, 
as such, is pleaded before us* Here the name and authority 
of Cicero again come into view. Though we are unable, 
with Montaigne, to say of his treatise ‘ De Senectute,’ ^ il 
donne VappHit de vieilliry wc can well admire the fervour 
with wliich he maintains his thesis, and the happy ingenuity 
of his argument. Nor can we grudge him his eloquent 
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ubstraction of what old age mUjht be ; while admitting that, 
however rare and difficult their attainment, the objects and 
methods he indicates are «all fitted to give honour, tranquillity, 
and usefulness to this stage of life. Add to these the reli- 
gious confidence, wliicli Cicero could only vaguely, if at all, 
proffer, and we have a summary of whatever is in man’s power 
towards tlie attainment of tliat worthy object, a happy and 
venerated old age. 

But, to reach this end, the preparation must be begun 
long before. Without infringing too far on the style of the 
puli>it, we may point out the main fact that the habifs, feel- 
ings, and interests of eiirlier life are all carried forward into 
old age ; and often inteiivsified in degree, by the removal of 
tlio circumstances which before tempered or constrained 
llieni. ^0)1 ne jefte point Vancre dans leflenve de la vie^ 
is the happy plirase of an old Frencli writer for that con- 
tinuity of life, by which all ifs parts are linked together; and 
the young man, in his intellectual, moral, and physical habits, 
becomes the iiiterpn^ter, more or less, of what follows in his 
after-age. When Lord Bacon says, with his wonted weight 
of words, ‘ »Strenglh of nature in youth passeth over many 
excesses, which are owing a man till he is old,’ he expresses 
a pliysical as well as a moral fact, which cannot he too well 
weighed in the education and conduct of early life. It is a 
maxim full of practical wisdom. 

We have already alluded to the various sentiments with 
which old age, and approaching end, are regarded by the 
aged themselves. In many of them the desire to pass away, 
and this even witlioiit the solicitation of active pain or suffer- 
ing, is equally earnest and sincere. It is with them as with 
the ‘ Tre vecchi ’ in the Piirgatorio of Dante : — 

E par lor tardi 

Che Dio in miglior vfta li ripogna. 
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Individual temperament is partly concerned in producing 
this weariness of protracted life ; but other causes also come 
into operation to which we have not space to advert. There 
is one fact, however, which we may briefly notice, inasmuch 
as it seems a providential dispensation to the latter stages of 
existence; and we do so by borrowing a few lines, which 
succinctly express tlie circumstance to which we allude. 

No previous reason or feeling, no judgment of vigorous health, 
can afford a right estimate of the relation the mind assumes to death 
in the latter hours of life, even where little iinpairment of its facul- 
ties has occurred. This is especially true where long and painful 
sickness has been the prelude to the event. But the exhaustion 
even from acute pain of short continuance alters this relation ; and 
even without sickness or suffering of any kind, the mere diminution 
of vital power by general decay produces the same effect. The 
earnestness to live abates, as the possession of life, irom whatever 
cause, is gradually withdrawn.* 

This, we think, mil be recognised as true l)y those who 
have been observant of these things; and witnessed the 
changes which gradually supervene on the feelings, as the 
physical conditions of vitality abate in power, and action 
subsides into repose. We willingly close our observations at 
this point. If unable to assent to the doctrine of M. Flou- 
lens that a century is the natural term of human longevity, 
we thoroughly agree with him that individual habits may be 
made to contribute much to the healthy prolongation of life ; 
and we can affirm with assurance that these habits are such 
as best accord with the happiness, dignity, and higher 
destinies of our species. 


* Medical Notes and Koflections, ‘ On the Medical Treatment of Old Age' 
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EOMAN HISTOEY — JULIUS CiESAE.* 


[Quabtbbly Review, March, 1861.] 


S TEANGE though the fact may seem, at a time when 
learned and ingenious men are seeking subjects through- 
out every domain of human knowledge, it is certain that we 
have no English work, deserving the name of a history of the 
Eoinan Empire, prior to the point at which Gibbon takes up 
his vast and splendid theme. Nay, this deficiency, it can 
hardly be denied, extends over much of the antecedent 
period. It iniglit fairly be deemed a vacant field to which 
Dr. Arnold came, when he undertook the work which was 
abruptly and unhappily terminated by his death. His 
learning and candour fitted him well for the task; and 
though there are some defects of method in its earlier part, 
no writer need disdain the task of completing what he has 
thus begun. Such completion is imperatively required to 
sustain the fair fame of our literature; so faulty on this 
subject, that even now it is difficult to 'place before the 
student any English book which creditably relates the great 
events intervening between the close of the second Cartha- 
ginian war and the death of Sylla.t The work of Middleton 

* A Hutory of the Homans under the Empire, By Charles Merivale, B.I)., 
late Fellow of St. John’s College, Cambridge. 2 vols. 8vo. 1860. 

Feb. 1862. The seventh and Concluding volume of Mr. Merivale’s History is 
now, we believe, on the point of publication. The work thus completed, forms 
a most important and valuable addition to English historical literature. 

t The valuable History of Rome by the present Bean of Christchurch had 
not been published when this article was written. 
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comes in at this time ; but owes its reputation much less to 
its own merits or originality than to our deep interest in the 
actions it records, and to a comparison with the bald and 
feeble essays which precede it ; — volumes uninformed by 
critical research, and destitute of every charm which style or 
philosophy can afford. 

Our continental neighbours have dealt more copiously and 
successfully with this great subject. In France the writings 
of De Beaufort opened that vein of sceptical enquiry as to 
the early history of Eome, which has since been so boldly 
pursued elsewhere. To the theme of her grandeur and decay 
Montesquieu brought his high philosophy; Vertot, Michelet, 
Thierry, &C.5 have furnished works well fitted for study; 
while other writers have diligently pursued those researches 
which connect the Roman Empire in Western Europe with 
institutions and usages existing down to our own times. 

The German scholars of the last half century have given 
to the Roman History that zealous and minute labour which 
is their great characteristic. It may well be called an ex- 
haustive power of research, for they leave no record or fact 
untouched; though often, it must be owned, without a 
sufficient regard to the authority or worth of the materials 
they accumulate. They have taken up this subject, like 
others, not merely on the broad scale of history, but in 
detached parts ; illustrating more fully the course and effect 
of certain political changes, and the career of those men 
whose genius or fortune have urged on such revolutions. 
We may notice as examples Schulze’s history of the Republic 
to the time of the first plebeian consul; Hegewisch’s and 
Heeren’s history of the Gracchi; Heyne on the social war; 
Schleuter’s history of the period between the two narratives 
of Sallust ; Meissner’s life of Julius Caesar. The more recent 
work of Dmmann well deserves the euolgiums Mr. Merivale 
has bestowed upon it, and the use he has made of it in his 
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own. Nor can we omit mentioning the 8temmata Gentium 
Rmnanomm (the genealogy of Boman families) of Euperti, 
as one of the most valuable aids to Boman history yet pub- 
lished. Finally, we must name the great work of Niebuhr ; 
coldly or harshly critical it may be ; often theoretical ; and 
in parts doubtful or mistaken ; yet correcting much of com- 
mon error, and affording a juster estimate of the relative 
value of those documents, whether Greek or Latin, from 
which the Boman iJfcory is derived.* 

Mr. Merivale now aspires to fill the historical void in our 
own literature. We opened his book with interest, but not 
without jealousy ; because, even if it had not worthily ful- 
filled the objects designed, it might yet have so far succeeded 
as to deter others of higher pretension and literary power 
from attempting the same labour. This is a space in the 
world s history far too vast and important to be allotted to 
anyone who is unable to found thereon a fair and lasting 
edifice. Mr. Merivale, however, was already known as a 
very accomplished scholar ; his reading and power of Latin 
versification had been placed advantageously before the 
public ; while his ^ Age of Augustus,’ published a few years 
ago, was a natural antecedent, and to his readers a full 
justification of the present undertaking. Whether he re- 
garded it as tentative of this larger work, or was led to the 
latter by getting thus far into the subject, he does not inform 
us. But we can well understand that a writer who found 
himself immersed in the epoch of final change from republic 
to monarchy, might naturally proceed to spread his scheme 
over the first great period of the Empire. 

Mr. Merivale could not have dispensed with a preliminary 

^ Since this article was written, the Tolumes of Sir George Lewis, on the 
‘ Credibility of Early Homan History,* have shown what may be done by an 
accomplished Bcholar, of equal industry and learning, even amidst the laboura 
of high official life. 
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outline of Roman history, even from its origin. In any case, 
to render such a summary clear, and effective for its 
purpose, is the highest test to which an historian can be put. 
In the case of Rome, the difficulty exceeds perhaps that of 
any other. We think ourselves familiar with its history from 
the teaching of schools ; though this knowledge is usually but 
of events only, hew comprehend at all distinctly the strangely 
interwoven elements of Roman government and internal 
polity; the progressive changes therein; the mutual effects 
of these changes ; the influence of foreign conquest on the 
social and political condition of the State; or those other 
more secret and subtle causes which are ever at work, alter- 
ing or undermining all human institutions. If the reader 
has at any period devoted himself to such studies, the sum- 
mary in the first of these chapters may be sufficient to refresh 
his memory of all that is most essential. But we have some 
doubts whether it will adequately instruct those who come 
only half informed to the subject, and for whom it is the 
duty as well as profit of the historian to smoothen the road 
to the threshold of his work. 

Mr. Merivale opens his volume with a somewhat ambitious 
description of the topography of the Seven Hills; and 
depictures the isolation and fierceness of the Roman cha- 
racter, as connected with the solitary wildness of this locality. 
‘Such a position,’ he says, ‘was admirably adapted for a 
place of retreat, and offered an impregnable shelter to crime 
«.nd rapine. It seemed created by Nature herself to be the 
stronghold of a people of reserved character and predatory 
habits. It was destined to become the den of the wolves of 
Italy.’ Our author is hardly justified in thus describing the 
early Romans by the phrase of a defeated enemy. Nor have 
we much faith in the inferences here drawn. The Seven 
Hills, even if they offered shelter to the infant city, did not 
nurture it into greatness. They owe everything to Rome — 
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not Rome to them, A hundred localities of the same land 
would have offered like advantages. The soul of Roman 
greatness was not in the shelter of its hills, but in its 
civil and military institutions, and in the unity of spirit and 
vigour of action they engendered; which kept the State 
from being ever confederate with others, save when she 
became their conqueror and chief. 

The growth of a single town, small and obscure in its 
origin, into the empire of the then known world, is a pro- 
digious phenomenon. We need thus to bring together the 
two extremes, before we can fully comprehend how greatly 
the fact surpasses any kindred event in the history of nations. 
And even in the decline and fall of this vast fabric of power 
we liave fresh cause for wonder at the slender foundation of 
an edifice, stable enough to resist so many centuries of decay, 
and leaving such ample vestiges to later ages. Fortuitous 
causes are out of the question; nor is any theory of race 
or temperament more admissible. Wliether we consider the 
founders as a colony, or as a band of lawless adventurers, 
which Mr. Merivale seems to suppose, equally certain is it 
that they were of the same Latin stock as other neighbour- 
ing tribes ; — modified, it may be, by intermixture, or other 
incidents to which such small communities are liable. 
Throwing aside what is poetic and legendary in the history 
of Rome, we cannot look elsewhere than to moral causes for 
its grandeur of growth. Partially modelled under the rule 
of the kings ; — more largely evolved in the change to re- 
publican government; — farther extended and matured by 
those internal struggles of classes which more than once 
threatened the existence of the State — the institutions of 
Rome survived in show when their virtue was extinct, and 
lent a specious shelter even to those usurpations which 
converted a republic into an empire. The outward forms 
of the Roman Senate were continued as matter of policy. 
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long after their real grandeur and political efficiency liad 
passed away. 

The living energy these institutions possessed in the better 
times of the Eepublic has no parallel in history, ancient or 
modern. The harsh and limited character of Spartan insti- 
tutions removes them from the comparison. Athens, even in 
the utmost vigour of that democracy which so deeply engages 
Mr. Grote’s admiration, did not put forth the unity of action, 
or create that passionate devotion of citizens to their country, 
which is so striking in the annals of Eome. The internal 
polity of Venice was too complex and corrupt, even in its 
best days, to admit of its being brought into the parallel. 
With every allowance for that various casualty of events, to 
which nations as well as men are liable, it is impossible not 
to see in the fate and fortunes of Eome how much her con- 
stitution rose above others in solidity and active power. The 
successive and fierce struggles of the plebeians for a guarantee 
of personal liberty, for division of lands, and for equal right 
to all the offices and rewards of the commonwealth, show how 
deep the foundation was laid ; these contests actually invigo- 
rating the State which at the moment they seemed fated to 
ruin. The expression of Florus, Magna populi Romani 
fortuna^ sed semper in mails major resurrexity applies as 
well to the recovery from civil dissensions as to her proud 
survival of the foreign assaults which repeatedly menaced her 
existence. 

Though the greatness of Eome could not have arisen from 
fortuitous causes, yet we must admit that the adoption and 
growth of the institutions which engendered it may have 
resulted much more from what we call accident than, from 
actual design* In truth, no human intention could have 
produced such a fabric, any more than it could have created 
the complex structure of our English constitution. We have 
every reason to suppose that Eome adopted into her primi- 
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tive government many usages from the Latin and Etruscan 
states. These were progressively moulded and modified as 
with us ; — in some cases by convenience or necessity, in 
others by the direct collision of different influences and 
classes. In both instances the result may in part be attri- 
buted to the comparative insulation from neighbouring states. 
While the Etruscan and Latin cities were engaged in con- 
federacies, more or less extensive and binding, Eome was 
almost always single in her course^of action. Her connections 
with other states were mainly those of conquest and supre- 
macy. Her institutions, whether of peace or war, all apper- 
tained to the City itself. Her rights of citizenship, even 
when most extended by prudence or necessity, flowed from 
within to without. Her colonies, unlike those of the Greeks, 
never assumed the condition of independence. Her most 
distant wars were conducted, her most distant provinces 
ruled, by men chosen within the walls. The forms and 
superstitions of the national religion were maintained wher- 
ever her arms or her magistracy were present. Conditions 
like these, however originating, could not exist without large 
influence on the destinies of a state. Yet the greatness 
tliereby created had in it a germ of decay, derived from those 
very elements of power, and growing with their operation. 

In one of Hume’s essays he mentions three anomalies of 
government as among the most singular which history af- 
fords — the ypa<l>rj m-apavofitov of Athens, the relation of the 
Comitia Centuriata and Comitia Tributa of Eome, and the 
impressment of seamen in England. The second of these is, 
indeed, a striking instance of the peculiarity and integrity 
of Eoman institutions. Here were two distinct legislative 
bodies ; opposed to each other in origin, interests, and man- 
ner of action ; yet, amidst all the civil contests in Eome, the 
only instance of actual collision between them is one re- 
corded by Appian, trivial in itself, and happening at a time 
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when the Eepublic was well nigh extinct. No one before- 
hand could have predicted such a result. No state has 
afforded a similar example. 

The office of Dictator, in itself almost as great an anomaly, 
must be coimted among the most admirable of the Eoman 
institutions. Based on the principle, of preservation of the 
commonwealth, it rested for its action on public virtue and 
obedience to law ; and it is wonderful for how long a period, 
whenever the agency was invoked, this confidence was justi- 
fied by the result. Some partial analogies to the office might 
be found elsewhere; but none approaching it in graildeur 
and efficacy. It is purely Eoman in its every part ; — in the 
choice of men ; — in the limitation as to time ; — in the fre- 
quent surrender of the dignity the moment its object was 
fulfilled; — and even in the law, trivial as it may seem, 
which forbade the supreme functionary to appear on horse- 
back without permission of the people, A void of more than 
a century had occurred in the Dictatorship when Sylla as- 
sumed it. But it was the name only, without the ancient 
virtue of the office. The Dictator was now the military 
tyrant of the State, no longer the guardian of its safety and 
freedom. The fact is one which well illustrates the mighty 
change that had already taken place in the social and poli- 
tical condition of Eome. 

The author who is about to record the change and decay 
of the Eoman constitution ought clearly to expound this con- 
stitution in its nascent and progressive state. Mr. Merivale 
has given a rapid but faithful summary of the struggles on 
the agrarian laws ; — of the momentous changes which raised 
the 'pleha to equality of privilege with the populus ; — of the 
principle of Eoman colonisation; — and of the contests and 
concessions by which the citizenship of Eome was finally ex- 
tended to all the Italian states. But he says too little re- 
specting the origin of the Eoman people, or of those forma 
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of government which conduced to their greatness; — and 
alludes to the peculiar isolation of the Eepublic rather as a 
proof of their barbarous character than, as we have found 
cause to consider it, an element and cause of their progress 
and persistent success. He speaks of them indeed as the 
normal type of a conquering race ; but very slightly shows 
whence this type arose, or in what it consisted. 

He has justly and vividly depicted the increasing and 
already intolerable corruption of Home at the time when his 
narrative opens. Many causes contributed to this ; — none 
more than the system of provincial rule. Consulships, and 
other curule offices were sought for, not from regard to tho 
public weal, but as steps to the government of those pro- 
vinces which yielded most ample spoil. No sovereignty so 
harsh or destructive as that of a Eoman proconsul, fostering 
his private vices, or forwarding the projects of his future 
ambition, by the riches torn from his temporary subjects. 
The recorded wealth of Crassus was less nefariously acquired ; 
but the high position it gave in the commonwealth to a man 
of his slender merit, strikingly illustrates the change of man- 
ners that had taken place. The growth of the City, increas- 
ing with that of dominion and citizenship, brought together 
a base and brute multitude, alien to the glories of Eome, and 
ignorant of the better institutions of the ancient time; — 
ready indeed to render service to any Catiline or Clodius who 
might call them to the work of revolution and plimder. These 
abuses had sunk so deeply into the morals and discipline of 
the Eepublic, that the restoration of primitive ideas and usages 
became impossible. It would have taken a whole generation 
of Cato|^ accomplish it ; and of Catos more truly wise and 
practical than he who has carried the name to posterity. 
The institutions and virtues of Eome had alike decayed ; and 
that decay was not the simple decrepitude of age, but the 
worser disease of human passions let loose by prosperity and 
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power. Both within the City and without, save among a few 
old republican enthusiasts, there existed the feeling that a 
change was at hand — inevitable if not desirable. 

The epoch of Marius and Sylla, and the civil war begotten 
by their ambition and jealousy, form a threshold to the 
events which occupy the still more remarkable period before 
us. These extraordinary men, each victorious over foreign 
enemies, each taking Ihe badge of a party and contending 
fiercely for superiority at home, did much to hasten the 
catastrophe in progress. Marius — an admirable soldier, 
but coldly and brutally unprincipled — is readily understood. 
He assumed the cause of the Italian, states against the ruling 
aristocracy of Rome, from the personal motives' just named, 
and to recruit the armies which subserved to these objects. 
He probaldy had no real purpose beyond, though party spirit 
gave him credit for such. Sylla was of higher stamp ; — 
one of those who stand out in bold relief on the world’s 
history ; great in intellect, constant in purpose, intrepid and 
powerful in action*; but blasted in his moral part by a con- 
temptuous indifference to human life, virtue, and happiness, 
which led to the perpetration or permission of cruelties, 
hateful in their very record. It needs a large view of the 
contradictions of human character to explain the anomalies 
of this man’s mind and career. It is usual to speak of him 
as the champion of the nobility and old senatorial families 
against the encroachments of democracy within the City, and 
the pressure of the new citizenship created without : and such 
undoubtedly he was in the changes he effected during the 
two years of his dictatorship. But we stop short of believing, 
as some do, that his single and settled purpose wa^hat of 
restoring the integrity of the Republic. Personal passions 
mingled themselves with, if they did not decide, his public 
acts. An early hatred of his rugged rival Marius was em- 
bittered by time, and by the cruelties of their protracted con- 
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flict. Ambition had doubtless also a large share in moulding 
the events of his life. Such a man, so gifted with the ability 
for power, could not do otherwise than grasp at it. His 
sudden abdication of what had been won at such cost of toil 
and blood, is not so incompatible with this as it might seem. 
We dare not set down anything to principle ; but neither can 
we admit the notion of fear as prompting the act. We look 
rather to the pride of a man who had nothing further to 
gain; to his contempt of the world he had thus mastered, 
and to his love of luxurious indulgence, as it is described to 
us hy the writers of the age. Or it might be, that he already 
felt the approaches of the disease, whatever this was, which 
shortly after ended his days. The annalist easily records 
that event which stops alike the career of all — of the great, 
the brave, and the wise — but he is ignorant, or takes little 
note, of those more subtle causes, which though not suffi- 
cient to stop the current of life, yet check and turn it 
aside in its course; — of those physical changes which put 
passions to sleep, and paralyse the powers of action. His- 
tory revels in tales of poison and secret assassination, but 
is silent as to the secret disease of organs — the slow poison 
of bodily decay. Yet it is certain that these things are 
deeply concerned in worldly affairs ; and we could suggest 
many cases of historical paradox, which may be best solved 
by looking to them alone. Such documents, however, are 
written for the most part in too delicate a character to 
be legible by the historian ; and we must needs be content 
with, and give what credit we may, to the coarser materials 
whicli are put in evidence before us.^ 

Again, there is anjobvious facility in defining character by 
strong and arbitrary lines ; and there niay often be a moral 

* Since this article was first published, two biographies of Sylla have ap- 
peared in Germany, by Drs. Zacharia and Lau, manifesting the usual induHtry 
of German research* 
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use in this, inasmuch as the highest grades of virtue and 
excellence are those which best will bear such definition. 
But the author who generalises too much in this matter 
invents a drama rather than writes a history ; and his person- 
ages become puppets, moved by his own hands, not the real 
actors on the great stage of the world. Though it be true that 
every man has a certain mental and moral temperament from 
his birth, more or less apparent throughout life, yet is human 
character, in the common sense of the term, made up of too 
many elements often strangely incongruous in themselves, to 
be submitted to any standard of unity. Accidents and con- 
versions interpose in this as in all other human things ; and 
it would be hardly less an error to attribute all events to a 
blind fate than to assign them universally to fixities of pur- 
pose in the agents. The consciousness of every man tells 
him of such alternations and anomalies in himself. The 
appeal from Philip drunk to Philip sober has a meaning 
beyond the mere anecdote ; and the noble poetry of Dryden 
is true to life in picturing, under another influence, the rapid 
changes of mood and mind in Philip’s greater son. We advert 
to this matter, not as a mere contingency of error, but as an 
actual fault in historians; — a fault which it is the more 
needful to guard against at a time when fiction, open or con- 
cealed, presses so hard in various ways on the true history 
of mankind. 

Scarcely had the troubled period of Marius and Sylla 
come to a close, when there sprang up the concurrence of 
four wars ; — that with Mithridates in the East ; the vigorous 
struggle of Spain under Sertorius in the West ; the devastating 
war of the pirates in the Mediterranean ; and that of the 
gladiators in the very centre of Eoman power; — contests 
formidable separately ; — capable perhaps of subverting the 
Republic, could they have coalesced in action as they coincided 
in time. These wars, whatever their effect on the fortunes of 
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Eome, gave lustre to the name of one great commander, and 
raised him to high influence i|i the State, strengthened by his 
relation to the ruling aristocracy of the City. The yet greater 
rival of Cneius Pompeius had no such early harvest of glory. 
Though his descent was ancient and distinguished, and his 
talents always conspicuous, yet was he chiefly known during 
the first period of his life in city profligacy or party conflicts ; 
and gave little certain augury of that wonderful career of 
victory which made him master of the Eoman world, and 
rendered even his assassination ineffectual to annul the 
sovereignty he had created. 

Our author’s second and third chapters are chiefly occupied 
with the conspiracy of Catiline, and with sketches of the 
character and early life of the two illustrious rivals just 
noticed, and of others who played an eminent part in the 
great drama of Eoman revolution now approaching to its 
crisis. Of what relates to Julius Caesar we shall have occasion 
to speak afterwards. As respects Pompeius — (or we may 
be pardoned for adhering to Pomjpey as the name naturalised 
with us) the estimate Mr. Merivale forms of his character and 
public conduct is probably just on the whole; though we 
think he commits the error of defining too absolutely the 
course of thought and policy which led to his public career. 
It may be that Pompey saw and felt what our author affirms 
he did; but there are several circumstances which inspire 
great doubt on the subject. Energetic and successful in mili- 
tary action, his political course, where not actually feeble, 
was tortuous and uncertain even to his friends and confede- 
rates. Adopted the successor to Sylla as leader of the aris- 
tocratic party, he was often lukewarm, sometimes a traitor to 
their interests. His accession to the triumvirate comes closely 
imder the latter interpretation. His permission of the violent 
and flagitious acts of Clodius when he might have prevented 
them, can hardly be explained, still less vindicated ; and his 
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relations, palitical and personal, to Cicero aggravate this 
charge against him. Warm and amiable generally in his 
private affections, he wanted the vigorous consistency needful 
to his ambition — more urgently needful when engaged in 
competition with a Caesar. He brought to this conflict for the 
mastery of Home the fame of his former acts and the support 
of the old nobility; for whom, though with a confidence 
abated by time, he was the only hope. Caesar came to it, 
armed with present glory, and with a steadiness of purpose 
and action all his own. So confronted, it could not be 
doubtful how the contest between these two great Eomans 
would end. 

These views of the character of Pompey, and the doubt 
whether he held any settled scheme of political action, are 
mainly derived from the writings of Cicero; his advocate, 
as far as circumstances made it possible to be so — an ad- 
vocate, or an accuser, not merely with his own time, but with 
all succeeding ages I In the case of this eminent man, also, 
a bold and skillful pen is wanted to serve the cause of strict 
historical truth, without needlessly otfending opinions which 
have gained a sanction from the general adoption of posterity. 
The character of Cicero, as drawn by our author, is not al- 
together such a picture as might have been desired : neither 
his merits nor his foibles are brought out with sufficient 
force. Little is said of the consummate grandeur and com- 
pleteness of his oratory, though upon these performances 
his glory mainly rests. His philosophical and purely literary 
works hardly add to his real fame, though they do not deduct 
from it. His epistles, admirable as documents of character 
and manners, are so at the cost of his personal reputation. 
Vanity, pedantry, feebleness of will, and feebleness of en- 
durance, all stand in record against him under the uncon- 
scious testimony of his own pen. Such is the evidence, that 
we are forced, despite ourselves, to apply it to the greatest 
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act of his public life, and to doubt whether hia conduct in 
the Catiline conspiracy was all that he himself has depicted 
it to be. This doubt is strengthened from other historical 
sources ; and the acclamation which hailed him ‘ Father of 
his Country ’ was probably a cry of momentary impulse, which 
a year later dwelt in few memories but his own. He met his 
death, indeed, with fortitude ; but even here we have it from 
a high contemporary authority that * it was the sole calamity 
which he bore as it became a man to do.’ 

Incomparable as an advocate, these other and lower quali- 
ties, and a certain jealousy as to his origin, forbade his ever 
attaining the highest position as a statesman, especially at 
the time of revolution in which his lot was cast. We have 
various proofs that Caesar and Pompey thoroughly understood 
all his foibles, and worked upon them for their own purposes. 
To the masculine vigour and singleness of Caesar’s mind, in 
particular, they appear in remarkable contrast, and there is 
curious evidence how much the orator stood in awe of the 
great commander even before his career of victory had begun. 
We can well believe that the latter must often have smiled 
at the mixed humility and vanity of Cicero’s communications 
with him; — the submissiveness of a conscious inferiority in 
will and action — the vanity of a man whom it is painful to 
call a pedant, but who in reality was such. In the midpt of 
CflDsar’s last Spanish campaign, one of the most critical of his 
life, Cicero introduced to him a young man, named Praecilius, 
in a letter interlarded as thickly with Greek phrases and quota- 
tions as is a modern fashionable novel with French ; and, it 
must needs be added, with as little pertinency or fitness. It 
is true that he calls it gmna novum litterarum ; but still we 
feel it strange that such a letter shoidd have been written by 
Cicero, and addressed to Caesar. 

There is something of moral wrong in indiscriminate praise 
as in indiscriminate censure. To this further reproach we 
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fear that Cicero must be submitted. He was Ssivos eiraivsrr}s 
in the strongest sense of the phrase. His speeches against 
Verres, Catiline, and Antony, show how large an armoury of 
caustic language he had at command. But in his epistles and 
elsewhere, we find the most copious collection of laudatory 
terms in existence — one, indeed, that has served as a lexicon 
to the learned flatterers of every later time. It is impossible 
not to see that he generally praises with a reflex view towards 
himself. He is governed much more by the seduction of his 
own style than by the reality before him. If the letters of 
introduction, of which he is so liberal, were but half true as 
to the virtues of those recommended, Eome could not have 
been so speedily submitted to the servitude which now hung 
over her. 

The character of Cato is not formally brought forward by 
our author among those of the other great actors of the time. 
This we regard as an omission. He is one of those personages 
in history who have become, in some degree, the property of 
the poet and the moralist, and respecting whom there is a 
conventional language of panegyric not wholly in accordance 
with the rough and rude reality. The succeeding part of 
Mr. Merivale’s narrative, in as far as it relates to the Eoman 
Stoic, shows what the truth of history requires to be deducted 
from common repute regarding him. 

The account of the intrigues and combinations which pro- 
duced the first Triumvirate is clear and forcible. It was an 
unprincipled cabal, annulling by a transient union the real 
powers of the constitution, while keeping up its outward 
forms. The interests of the senate and nobles were sacrificed 
by one triumvir ; those of the people by another ; while the 
third ministered to the alliance that power which wealth 
gives in a corrupted state. What individual ambition could 
not yet effect, was attained by this conjunction. It was the 
empire of Augustus by anticipation, and conducting to this aa 
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a natural result. But it wanted that stability which unity 
of person and purpose alone afford, and was dissolved by 
tlie separation of the same ambitious interests which had 
created it. 

The first effect of the Triumvirate was to give to Caesar 
tlie Consulship, which he could not otherwise have obtained. 
He was regarded by the aristocracy of Koine as too dangerous 
a representative of the doctrines and acts of the Gracchi 
and ]Marius to admit of their acquiescence in the power which 
tliis oflice conferred on him. But the power was got ; — the 
colleague whom they thrust in to cripple it thrown violently 
aside ; — and the position of Cmsar further confirmed by the 
marriage of Pompey witli his daughter. Tlie uxorious tem- 
perament of the latter offered a pledge and security to Caesar, 
during tlie long absence from Rome which was close at hand 
as tlie first act in his higher career. Tliis career now lies 
b(‘fore us in a more definite form than heretofore ; and, 
though more or less familiar to all, yet, considering the 
grandeur of tlie man, the greatness of what he accomplished, 
and the influence this has had upon all succeeding ages, we 
may be excused for dwelling at some length on the subject. It 
occupies, indeed, more than one half of the volumes before 
us ; and we cannot hesitate in admitting that Mr. Merivale 
hiis done it full justice. He rises in vigour as he gets free 
from the complex intrigues of the city, and embodies in 
his narrative that series of stirring events which carried 
Ciesar to single supremacy. To these events we would now 
seek to direct attention. 

We have before noticed several foreign works, and parti- 
cularly those of Meissner and Drumann, in which the life, 
character, and policy of Julius Ca3sar are fully and ably 
handled. In England we are chiefly indebted to Dr. Arnold 
and to Mr. Long for what we possess on this subject ; and in 
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Mr. Merivale’s preface he warmly and gracefully acknowledges 
the aid he has derived from the writings of the former on the 
later commonwealth of Eome. Of the original materials for 
the life of Caesar, we have little room and not much occasion 
to speak. They are well known to scliolars in their different 
degrees of value and authenticity. We may well regret liere 
(as so often elsewhere), the lost books of Livy, whose personal 
knowledge of those who had witnessed or partaken in tlio 
acts of this eventful period, would have given still deeper 
interest and charm to his narrative power. We should 
willingly recover from the spoils of time the history of Asinius 
Pollio, the cynical companion of Caesar in all his most arduous 
campaigns; and the letters and biography of Atticus, the 
tranquil observer and common friend of all parties, even when 
factions were fiercest. Yet more should we wish that tlie 
stern truth and lofty moral dignity of Tacitus could have been 
applied to the life of a man who made such mighty clianges 
in the destinies of his country. These arc vain aspirations ; 
yet in some sort forced upon us when disheartened by the 
disputable stories of Suetonius, Plutarch, Dion Cassius, and 
other anecdote-mongers of antiquity. The authority of Appiaii 
is abated by distance of time and other doubts as to his 
histories. The little we have from Sallust upon this period 
the bias of the writer compels us to receive with caution. 
The Pharsalia of Lucan may not safely be taken as more than 
subsidiary authority to facts recorded elsewhere ; though we 
are unwilling to utter anything in depreciation of this fine 
composition, which we can hardly agree with Quintilian in 
regarding rather as oratory than poetry. The materials which 
come to us for the life of Caesar most free from cavil and 
doubt are his own Commentaries, and Cicero’s Epistles and 
Orations. The former, whatever their merits, cannot be 
rescued altogether from the charge of partial representation. 
The latter need to be read with a critical eye, from the pecu- 
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liarities of Cicero's character, and his political position in 
regard to the great men who figure in the events before us. 

The early life of Caesar affords two or three anecdotes 
which we cannot well distrust, seeing how entirely they 
accord witli his later acts. His bold and successful collision 
with Sylla, then in the fullness of power and enforcing his 
will with blood, — and the chivalrous transaction with the 
Cilician pirates, — are instances of the strong determination, 
self-confidence, and personal intrepidity so amply shown in 
the sequel. The moral courage of the youth is said to have 
drawn a prediction from Sylla of the future fortune of the 
m;in. Such stories are often begotten by the event ; but we 
can easily believe that Sylla might discover in a character 
having so much kindred with his own, those elements which 
are sure to b# effective in a State bordering on dissolution. 

The other information we possess as to the early part of 
(^jrsar’s life, with the exception of his study of rlietoric at 
Kliodes, places him before us as a reckless spendthrift, a city 
voluptuary, a fijarless politician and partisan. His relation- 
ship to JNIarius gave name and foundation to a course of 
acti<jn which he would probably liave pursued had no such 
connection existed. For though, in this instance also, we 
think Mr, Merivale too decided in assigning motives and 
method to political conduct, yet we cannot doubt that Caesar, 
conscious of and confiding in his own powers, and observant 
of the decay of ancient institutions and ancient republican 
virtues around him, must have felt that a great arena was 
open to the exercise of these powers, and to the ambition 
which their possession was sure to inspire. Under such im- 
pressions he took the line of party most natural to him as 
the nephew of Marius, and offering a surer road to influence 
than the adhesion to a jealous, intriguing, and tottering aris- 
tocracy. Without pretending to affirm it, we see no cause 
to suppose more of scheme or foresight than this in Caesar’s 
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early public life. He flung himself upon the tide of events 
then rushing stormily on — prepared to stem it with strong 
arm and heart of controversy — but yet unaware how he 
should be carried forwards, or on what shore his fortune 
would cast him. 

This broad view tallies better, we think, with Caesar’s 
character and the records of his early life, than any more 
refined speculation as to his political and personal objects at 
this period. Tlie juvenile excesses related of him were due 
in some part, probably, to physical constitution — an element 
never to be disregarded in forming such estimates ; — in part, 
perhaps, to the desire of warding off suspicion at a time when 
the hand of power was strong against his party. We have 
already had occasion to comment on the frequent error of 
historians in regarding character as single and unchangeable, 
and parcelling out their theory of motives and events ac- 
cordingly. The mind of Ca3sar was as entirely individual, as 
little touched by time or changed by circumstances, as any 
on record. But it is perfectly consistent with this to suppose 
that his views were enlarged, and their direction determined 
by events themselves. The ambition with which he was 
early charged, he undoubtedly had; seconded by a strong 
and consistent will and high intellectual power ; — and these 
qualities sufficiently defined his course in the existing state 
of Borne. He seems to have avoided any direct connection 
with the profligate plots so frequent at this period. We 
doubt his being otherwise concerned in that of Catiline than 
as a too indulgent spectator of scenes which might open new 
avenues to his own ambition. During the career of Clodius 
he was absent from the city; but he signalised himself by 
his efforts to shelter his political adversary, Cicero, whom 
Pompey, professedly a friend, betrayed to the violent dema- 
gogue. His own measures in the popular cause, both before 
and during his consulship, appear to have been in themselves 
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neither intemperate nor unreasonable. His period of go- 
vernment in Spain was successful in arms, able in adminis- 
tration. But this was his sole independent command before 
the Grallic war; and wlien we compare Ins early course with 
the wide career and large renown of his rival, yet find them 
equally a^^sociated in the Triumvirate, we see that Koine had 
already learnt to know tlie loftier character and higher 
rc'soiirces of Caesar, and that this position was one which 
could not safely be denied to him. 

In his fifth chapt(‘r, as an introduction to the Gallic cam- 
paigns of Ca\sar, JNIr. Morivale gives an able and lucid history 
of the great Celtic race, which in its different branches and 
at successive times came into urg(*nt collision with Koine ; — 
onc(' putting her very existence at stake, and often inflicting 
panic hy the conjunction of these northern hordes with the 
Italian states hostile to the Kepublic. The last great alarm 
from this people had been the irruption of the Cimbri, in 
transient connection with certain tribes, into Italy 

and Southern Gaul ; — a gigantic armed migration, which 
swept away more than one Koman army, and required the 
strenuous arm of Marius to arrest it. Bloody victories, 
ending in massacres, satisfied the dignity and restored the 
safety of Rome. It was reserved for the greater nephew of 
Alarius to complete the work on the soil of Gaul itself, and 
hy the concpiests of successive campaigns to bring the whole 
of this warlike country in subjection to the Koman power ; — 
» a splendid achievement, and, from the causes just mentioned, 
duly estimated at Rome. The formidable king of Pontus, a 
worthy rival in arms to Sylla and Pompey, hgid disturbed 
only the distant possessions of the Kepublic. The Gauls 
once reached the Capitol, and still stood at the mountain 
gates of Italy, menacing her provinces, and requiring the 
constant watchfulness of her legions. 

These Gallic campaigns of Csesar, extended through his 
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long proconsulship of nine years, splendidly illustrate the 
genius and resources of the man ; and throw, moreover, a 
curious light on the still remaining institutions of the Ee- 
public. As proconsul, and with provinces and legions al- 
lotted to him, the law forbad liis going out of the limits 
thus assigned. The City was interdicted to him ; and for this 
long period of time — though forty years of age when tliis 
portion of his career began — he never entered the place in 
which the interests of the world were concentered. Yet in 
no otlier way could his ambition have been better served. 
Tlie active part of each year was passed with his legions in 
marches and victories, and in the acquisition of spoils, with 
which to purchase further power. Leaving his army under 
his lieutenants at the end of the campaign, to be recruited 
and refreshed, he came himself each winter to the frontier 
of his province nearest to Rome, where he was met by his 
numerous friends and partisans from tlie city, animated by 
his conquests and increasing fame. His military court there 
had more validity in it than the habitual presence of his rival 
in the heart of Rome. It now became a contest between 
living success on the one side, and the memory of past 
achievements on the other — a contest which the world will 
ever decide in the same way : — 

To have done is to hang 
Quite out of fashion, like a rusty mail 
In monumental mockery. 

The resistance of the Gauls might possibly have been pro- 
longed, or njore successful, had they been familiar with the 
methods of guerilla warfare. But either from temperament 
or national custom, they aggregated themselves into masses 
wholly incapable of withstanding the organised valour of the 
invaders. The history of the tenth legion is familiar to 
every reader of these stirring campaigns. Caesar was well 
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served by bis generals as by bis soldiers. Yet, as in tbe 
case of Napoleon's marshals, their fame was little more than 
tbe reflection of bis. Labienus, tbe most noted of them, 
deserted tbe standard of Caesar at tbe time be passed tbe 
Rubicon ; an act which served but to show bow entirely it 
was the spirit of tbe great commander wliicli ruled and in- 
vigorated his army. Tliougb Tjabienus served the enemies 
of Cicsar until lie perislied in the battle of Munda, bis name 
iiev(U’ again a})pears before us associated with any great 
aeti(»n of war. Otlu‘r causes may be conceived for this; but 
tli(‘ main one doubth'ss was, the absence of that inspiration 
which came from the genius of Ca3sar. 

(.)ur author’s account of these military transactions is 
spirited, and fairly illustrated by refonnice to existing locali- 
ties ; though such is the life which illustrations of this kind 
impart that we could have wished them carried still much 
farther. We draw our chief accjuaint^ince with the Gallic 
wars, it is needless to say, from the books which have come 
down to us under the name of the great chief himself. His 
Commentaries have ever held a high place among historical 
records ; and no wonder, considering his fame, the masculine 
simplicity of his writings, and the greatness of the deeds 
recorded. Even here, however, the bold spirit of modern 
criticism has flung its doubts on the theme of our schoolboy 
exercise and delight. We have already adverted to a general 
suspicion of partiality in the narrative. Other charges have 
been made impeaching the accuracy even of the military 
detfiils, which we are surprised to find that Mr. Merivale 
passes over without notice. Long ago M. Puysegur, a 
French general, had broached this scepticism as to certain 
parts of the work. Frederic of Prussia, sceptic and warrior 
by profession, and fresh from his own bloody campaigns, 
avowed that he read the Commentaries in later life with 
altered faith from that of his earlier days. His friend 
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Voltaire — if we may thus profane the name of friendship 
— living close to the scene of the actions recorded in the 
first book ; and Warnery, upon a minute survey of the same 
localities, started grave scruples as to the operations by 
which Ciesar sought to stop the egress of the IFolvetians from 
their mountain territory.* Various passages in the other 
campaigns have been tlie subject of like criticism, and doubts 
even stated as to the autliorship of the whole work. In these 
doubts we cannot acquiesce. Without referring to those 
otlier writers, liohan, Ctuichard, &c., wlio have vindicated the 
military narrative, *we find in Cocsar’s Commentaries a perfect 
reflection of the energy and intelligence of the man, and 
an entire correspondence with the description which Cicero 
gives of their style : — Kudl sunt et recti et vemisti, o7nni 
orvafu orationis^ fanquam vesfe^ detracio. We cannot, 
indeed, conceive any other or lesser artist to liave thrown off 
so completely all ornamental colouring from his narrative, 
and to have preserved such entire unity throughout the 
whole. And what record or note has tliere been left to us of 
such other author ? We may admit the recorded c iticism 
of Asinius Pollio, that many things were written by Caesar 
from tlie report of others long after the events, and still see 
in these Commentaries the genuine work of Caesar himself, 
and one of the most authentic and valuable records of ancient 
warfare. 

But passing over this question of criticism, there is no 
question as to the fact that, in eight or nine years, with a 
force never exceeding sixty thousand legionary soldiers, 

^ The great stumbling-block here is the fortified wall, reported to have been 
built to bar this passage ; 19 miles in length and 16 feet in height, with ditch, 
and all other appurtenances to such fortification. The length is deemed by 
Warnery to be refuted by local circumstances. The execution of the work 
by one legion, in the time indicated, is thought impossible by others. See on 
this subject an interesting series of papers in the * United Service Magiizine * 
for 1860. 
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Ca?sar subdued the whole of Gaul — a mighty and a terrible 
work. We do not give ready belief to historical numbers, 
more especially when fields of battle are concerned ; but where 
the struggle was so fierce, and the conquest so complete and 
lasting, we are obliged to think it probable that the estimate 
of more than a million of Gauls perishing in these campaigns 
is iKjt above the trutln It is one of the many unhappinesses 
of war in every age, that by its absolute or supposed nect'S- 
sities, it lt‘ads to acts of cruelty ami bloodslied, even where 
most alien to tlu' foldings of those wlio conduct it. Wo have 
no reason to charge the charact(‘r of Ca\sjir*with inhumanity, 
or that gross indifference to human lifii which Marins and 
Sylla displayed throughout. On the contrary, wc have many 
instances on record of his personal humanity and forbearance. 
But the history of these Gallic wars is undoubtedly one of 
profuse bloodshed ; — the natural result of a struggle between 
disciplined legions and undisciplined multitudes ; — of criti- 
cal positions in the midst of an enemy’^ country, necessitas 
in loco, salus ex victoria; — of exasperation of the soldiery; 
— and of intimidation used as an instrument of success. 
()\ir vindication can go no further than this; unless, indeed, 
we were to find it in a parallel with the wars of Frederic 
and Napoleon, an argument upon which we have neither 
room nor disposition to enter. 

The two invasions of Britain and the passages of the Rhine 
are episodes in his history, chiefly remarkable as proofs of 
the indomitable boldness of Caesar who thus adventured on 
new lands while those behind him were yet but half subdued. 
In the fame however, and the fear which followed these deeds, 
he found an ample equivalent to the risk incurred. At 
Rome, as well as in Gaul, his passage to Britain was a step 
towards empire ; while, to a mind thus instructed and 
enlightened, there must have been a further interest in this 
new land 'and people beyond the sea. We possess some 
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curious evidence from astronomy to show the time and place 
of his disembarkation in Britain — ; evidence which may well 
excite the wonder of those who know not how physical 
science triumphs in its proofs, even upon the most obscure 
historical questions ; and how deeply chronology is indebted 
to eclipses and the recorded places of stars for some of its 
happiest discoveries. Our scientific readers are well aware 
of the metliod which Halley applied to this particular calcula- 
tion ; indicating the beach at Walmer or Deal as the place 
of landing of the Eoman legions, and not Hythe, as others 
from an expression of Dion Cassius had supposed.* From 
his castle at Walmer the illustrious Warden of the Ciinpie 
Ports looked down upon the spot where Ca\sar probably 
first trod the soil of England : — himself equal to Ca'sar in 
military fame and success ; — superior to the Koman, as to all 
other commanders, in those loftier virtues of a citizen whicli 
have secured to him the lasting gratitude of his country. 

We must, however, hurry forward to those remaining 
events in the life of Julius Caesar, occupying only a few 
years ; but years of marvellous activity and success ; which 
brought him to the very steps of the throne he was not 


* The single statement of a full moon occurring on the fourth night after 
Cresar’s arrival off the cliffs of Dover gives basis to the calculation. II is 
passage across the Channel was made early in the morning of the 26th of 
August. That retrospective reckoning, which is one of the prime powers and 
wonders of astronomy, enabled Halley to determine that there were two full 
moons in August, 68 b.c. ; and the narrative shows the last of these, at midnight 
on the 30th, to be the one recorded. The course of proof then turns to the tides. 
On the 26th the tide must have begun to flow at Dover at 2 p.m., nmning north- 
ward round the South Foreland. The fleet left its moorings off Dover on this 
tide, and the length of course Caesar describes would very exactly suffice, under 
ordinary circumstances, to bring them to the flat beach of Walmer or Deal. 
M. Saulcy, in a work just published (1862), also contends for Deal as the land- 
ing place. But on the other hand the present Astronomer-Royal — a high 
authority in all ways — considers that the coast about Pevensey answers better 
to the indications which the narrative affords us (Arehjeologia, vol. xxxiv.) ; 
while Mr. Lewin, in a recent work, argues with ability that the place of dis- 
embarkation must have been in the vicinity of Romney. 
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destined himself to fill. The defeat and death of Crassus in 
his Parthian expedition changed the name of the Triumvi- 
rate, but hardly affected the real contest for power, which 
remained, as before, between the two great military chiefs — 
Pompoy ill the city, CoBsar in his camp. Jealousies and 
causes of rupture multiplied as time went on. The death 
of Julia — more deeply lamented, it would seem, by tho 
husband than the father — broke asunder one bond of union 
between them. Tlie anarchy in Pome, fomented rather 
than rt'pressed by Pomjiey, had placed him in the condition 
of sol(‘ Consul of the Republic; — an anoibalous admixture 
of old institutions with the aggressions and tyranny of the 
existing tiling ; and certain not to subsist long, when so 
pal])able a fiction in itself, and so entirely opposed to the 
intereists of his matchless rival. On the side of Caesar, the 
spoils of Gaul were poured into the city as bribes and 
largesses. The tribunes were gained to his cause ; supporting 
his claim to a participation in the extraordinary powers thus 
conc(‘dod to Poinpey, and to a second consulate, while still 
holding liis province and absent from the city : — demands 
adverse alike to the letter and spirit of the constitution, and 
sanctioned only by the breaches already made in it. Tlie 
claim of Caesar was refused, as he probably anticipated, under 
the influence of the senatorial party. He passed the Rubi- 
con, the limit of liis province ; — boldly, as was his wont ; but 
deliberately, as we are told, and with full knowledge of the 
importance of an act which has served ever since to describe 
tliose steps of bold adventure from which there can be no 
retreat. His march upon Rome and occupation of the city, 
while the great strength of his army was yet far distant, 
were marked by the same dauntless determination. In sixty 
days from the passage of the fatal streamlet he was master of 
Italy, The conduct of Pompey in evading the first struggle 
of arms has been variously explained. Whatever the impulse 
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or urgency of the procedure, it was a proof of present dis- 
ability ; disheartening to his adherents and a source of dis- 
sension to the party. Though a vast body of senators clung 
to his flying camp, it was the Senate of Eome no longer, and 
brought neither counsel nor strength to his cause. 

At this time, wlien the Duumvirate resolved itself into 
a personal contest between the two leaders, we may believe 
that tlie views of Caesar had become more exactly defined ; and 
that he saw as the needful issue, the mastery of one or the 
other over the whole fortunes of the Republic. Now, ii’ not 
before, we may suppose him to heave uttered the lines which 
Cicero tells us were often on his lips, from the Pheenissae of 
Euripides, that ^ if ever it be fitting to commit wrong, the 
noblest motive for this is the gain of sovereign power.’ 
Hastening forwards with the tide of events, we find them 
all still marked with the character of the man, ever more 
energetic and capable as the difficulties were greater. While 
Pompey was loitering with his senators and troops in Epirus, 
Co3sar pushed across the Alps and Pyrenees into Spain ; — 
subdued in an arduous and critical campaign of forty days the 
large legionary army opposed to him on the Ebro; — over- 
. came the remaining Pompeian forces on the Guadalquivir ; 
— and, when hardly yet known to be on the shores of tlie 
Atlantic at Cadiz, suddenly appeared at Marseilles to decide 
the surrender of that city, long vainly besieged by his sub- 
alterns. To estimate rightly what such marches and victories 
were, it is needful to revert to the aspect of these countries 
at the time, to the state of the mountain roads, to the 
dangerous and scanty means of navigation on the seas. When 
we are told that Caesar himself often crossed rivers by 
swimming on inflated skins, overtaking his own couriers in 
the speed of his course, we can form some idea of the diffi- 
culties encountered, and of the personal energy by which 
they were overcome. 
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After quelling by liis single presence and speech a mutiny 
of some of his legions at Placentia, he reappeared at Rome ; 
confirmed his authority there li^ wise and salutary acts; and 
then, with such part of his army as he could collect in time, 
threw liimself suddenly upon the coast of Epirus, there to 
confront for the first time his great adversary. A protracted 
contest followed near Dyrrachiiim, of refined strategy and 
alternate blockade by sea and land. The inferiority of Caesar’s 
force, even after being joined by fresli legions, exposed liini 
to a severe check, which had the effect of suddenly transfer- 
ring the war across the mountain barrier *of Pindus to the 
plains of Tliessaly. Here the momentous battle of Pharsalia 
cIoscmI the struggle, and decided the fortunes of Ca3sar. His 
hardy hjgions, like tlie iron regiments of Cromwell, confident 
in th(‘ir commander, won complete victory over the numerous 
but more courtly and effeminate army opposed to them. 
The field is to this day unchanged in its main features. The 
stream of the Enipeus is still seen winding across it ; a village 
occupiers the site, and yet bears the name of Pharsalus. We 
ourselves have twice trodden over this ground, and been able 
to note, without any great ambiguity, the main localities of 
a conflict thus famous in history.* 

Csesar permitted no pause in the pursuit of his rival, or 
in the interest of his own career. With a hardihood which 
might be censured as rashness, were it not so constantly 
justified by success, he was still ever in advance of his army. 


* 3Ir. Merival<^’8 account of the battle is somewhat obscure in its topography. 
Ilis supposition of change in the course of the Enipeus is not necessary to re- 
concile Cesar’s narrative with the actual localities. The vestiges of the ancient 
walls of Pharsalus around the modern village, the position of the several hills 
bordering the Enipeus to the south, and the interval between these hills and the 
st ream, all accord with the events as described to us by Cajsar. On this sub- 
ject we may best refer to the authority of Colonel Leake. In a memoir pub- 
lislied by the Royal Society of Literature, this most learned and accurate scholar 
satisfactorily illustrates the whole campaign, and very especially the battle of 
Pharsalia, upon his personal knowledge of the ground. 
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Eapidly traversing Thrace and Asia Minor, he embarked for 
Egypt, where, though he found Pompcy slain, no meaner 
talent or fortitude than his opu could have saved him from 
the peril to which he exposed himself amidst the populace 
of Alexandria, infuriated by his bold demands and interfer- 
ence with their national affairs. Eescued from this danger, 
the history of Caesar for a moment changes its complexion. 
We find the warrior and statesman yielding himself to 
the blandishments of Cleopatra, and the companion of the 
Egyptian queen in the lawless and luxurious revelries of 
the East. We lutrdly know in what degree this picture has 
been coloured by hostile scandal or poetical embellishment. 
Both, we suspect, have been at work with the story ; though 
we must add that Mr. Merivalc gives larger belief to it, and 
describes the character of Caesar as periuanently changed by 
the vices and indulgences of his Egyptian life. Thus lie says, 
in a passage with which we cannot readily agree — 

But the sorceress of the Nile had not only corrupted the Consul’s 
i:)atriotism ; she had enchanted him with the poisoned cup of Canopic 
luxury. She had taught him to despise as mean and homely the 
splendour of the Circus and the Capitol ; she had imbued him witli 
the gorgeous and selfish principles of Oriental despotism, and de- 
based him to the menial adulation of slaves, parasites, and eunuchs. 

. ... If from henceforward we find his generosity tinged with os- 
tentation, his courage with arrogance, his resolution with harshness ; 
if he becomes restless and fretful and impatient of contradiction ; if 
his conduct is marked with contempt for mankind rather than with 
indulgence to their weaknesses, it is to this impure source that the 
melancholy change is to be traced. 

We confess that we always view antithetical writing with 
distrust ; nor do we find in the remaining acts and events of 
Cmsar’s life any evidence sufficient to justify the conclusion 
here denoted. Though by no means exempt from human 
weakness, we believe him to have been a man who could 
dally with luxury and flattery without being subdued by 
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them. We find Mm breaking loose from these supposed 
bonds on the first intimation of a war in Pontus, rushing 
with his usual rapidity to this distant contest, and ending it 
with more than his usual speed and success. What our 
author calls his ‘ arrogant bulletin ’ — the famous veni, vidi^ 
vici, of this war — is a story too variously told by the 
writers of the time to admit of its being brought in evidence 
against Ca\sar. Nor have wo proof that he sacrificed any 
real object of his policy either by this dalliance in Egypt, or 
by the later visit of the Egyptian queen to Borne. Mark 
Antony might lose his world for Cleopatra : — Caesar could 
not ]je thus concpiered. Yet, while rejecting the probable 
exaggeration of anecdote and poetry, we cannot willingly 
part with the whole of tlie picture handed down to us. A 
passage of Suetonius places before our imagination a barge 
on tlie Nile, bearing the splendid freiglit of Ciosar and Clco- 
])atra — tlie majestic Roman who changed the face of the 
world, noble in person and feature, great in intellectual power 
as in war — and tlie royal sorceress of Egypt, bent to win 
h( r s[>lendid prize, and by the very witcheries which long 
after led a concpicror captive to his ruin. But we need for 
such a scene as this our own Shakspeare ; whose gorgeous 
picture of Cleopatra on the Cydnus is one of the many 
marvels in his unapproached delineation of this woman ; — 
a portraiture ranking as a whole among the truest and most 
felicitous of all his wonderful works. 

Scarcely had the untired Caisar reached Rome from his 
victory over the son of Mithridates in Asia, when he set forth 
again with his army for Africa to encounter the powerful 
force collected there by Cato and Scipio. The conflict at 
Thapsus closed the campaign at once ; and gave a motive, 
though we are far from believing a necessity, to the tragic 
end of Cato. On this subject Mr. Merivale puts before Us a 
striking and eloquent passage. 
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From Africa C£esar returned to Eome, and celebrated there 
a quadruple triumph of greater magnificence than any that 
had gone before, but with all the strange and ferocious ex- 
hibitions belonging to this festival. It was a needful conces- 
sion to national usage ; — whether made willingly or not, we 
have no means of affirming. Much discretion was required 
in the selection of tlie subjects for triumph ; since civil wars 
had been so closely interwoven witli foreign, that his greatest 
exphnts and successes were studiously kept out of sight. 
And scarcely indeed were these shows ended, when he was 
again summoned to tlie field to put down the large insurrec- 
tionary army which the sons of Pompey had assembled in 
Spain. In twenty-seven days — celeri festmatioiie^ as Ins 
historian well says — he was with his forces in Andalusia. 
The bloody but decisive day of Munda, where 30,000 soldiers 
were left on the field, and the victor himself exposed to 
imminent personal danger, closed tliis last formidable anta- 
gonism and the military life of Ca3sar. It is a point of time 
when even those who most deprecate war in all its forms 
may look back with astonishment^ if not with admiration, at 
the wonderful career of victory so terminated. Whether we 
consider the vast countries and distances thus traversed in 
Europe, Africa, and Asia, — the battles gained, — or the con- 
quests effected, we cannot but feel that Cicero has well applied 
the term of rspas to express the activity, the vigilance, the 
sagacious daring of Julius Caesar. He is indeed a prodigy 
in the history of manknd. 

After his final campaign he returned to Italy ; this also 
was for the last time. Though absent for many months, the 
awe inspired by his name had protected the city against all 
turbulance or innovation ; and he now came back, single and 
supreme, the arbiter of the future destiny of Home and the 
kn§wn world. Already three times declared Dictator, he 
was now named such for life. The consulship was given to 
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him for ten successive years; a crown of laurel and tri- 
umphal robes were allotted to his public appearances ; hivS 
head, for the first time, was stamped on the public coina<?e. 
All these tilings were outrages on old custom and feeling : 
— they betokened the greatness of the cliange not less than of 
the man who had brought it about. The title of Tmperator 
given at the same time, had much less import and weight 
tlu n, than it has since obtained. Though never b(jfore 
prr/fjxd to a name, it avoided the odium which was still 
attached to the style of King. Hut associated as it was in 
Uu‘sar with more than n'gal powtu*, it becahie the badge of 
high sovendgnty, and descended through a lojig line of 
Koman Emperors (or those so called) to the times in which 
we now live. 

This last epoch of Caesar’s life, at which wc arrive, was of 
little more than eight months' duration. It was occupied in 
various useful reforms and legislation ; the se([uel in principle 
to the measures which at prior times he had proposed, or 
jiartially carried into effect. He indulged the people with 
the sports and shows which usage and policy required ; but 
his aims were evidently beyond these things; and from what 
he actually did, we have reason to believe that though his 
destined term of life was nearly completed, his designs 
were far from being so. We have no exact knowledge of 
the date of his several measures ; but as far as we can see, 
they had for their basis the establishment of order in the City 
and provinces, the suppression of existing abuses, and the 
change or extinction of those old institutions which were 
now effective only in lending a shelter to them. His liberal 
extension of the rights of Roman citizenship was but a sequel 
to the policy of his whole life on that point ; and the result 
doubtless of his conviction that what was not yielded peace- 
ably Would be, sooner or later, extorted by violence. The 
large increase of -the Senate, and the admission of numerous 

a 
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foreigners into this body, while it seemed to repair the 
breaches made by the civil wars, and flattered the new citizens 
from the provinces, was virtually an annihilation of this part 
of the old Eoman government, already debased by luxury 
and intrigue, and incapable of fulfilling its ancient functions. 
With this same view probably, he shortened the term of the 
Consulate ; an office which was now sought for by turbulence 
and bribery, and exercised only for party purposes. The 
consular and praetorian provincial governments wore also 
abridged in duration ; for the wise purpose of checking the 
gross speculations and abuses which had grown up in this 
part of the Roman administration. Larger admission was 
given to all public offices, with less limitation as to rank and 
age; a measure which tended to destroy tlie influence of 
those great families {prwclaro nomine tantum insignes) 
who made their ancestral fame an avenue to public functions, 
wliich tliey dishonoured by their acts. As Censor, Ciesar 
enacted certain sumptuary laws which, had he lived, he 
would doubtless have enforced ; and began various improve- 
ments in the judicial system, and especially in criminal law. 
He established colonies of veteran soldiers on a plan which 
procured exemption from many of the disorders consequent 
on long civil war* He appointed a commission, and furnished 
a scheme for a land-surVey and map of the whole Roman 
dominion; and with the same zeal for practical good and 
knowledge of the resources of science, he accomplished tliat 
reform of the Calendar which alone would have preserved 
his name to posterity. 

While thus indicating the general principles tipoh whicli 
Ca3sar guided his government, there remains the curious 
enquiry — Wliat would have been his own future course and 
position in it, had his life been prolonged ? Master of the 
Eoman world he was ; — Master he must have continued, under 
one title or other. No conspiracy by open arms could have sue- 
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cecded, or been attempted, in the face of his military renown ; 
and the resignation of Sylla, of which he is said to have 
spoken disdainfully, could never have seemed to him other 
than a'svarning; — since it had given fresh scope to those civil 
disorders which he, above all men, knew the necessity of 
bringing to an end. His personal ambition doubtless here 
concurred with, and strengthened these convictions of his 
reas(m. But power, even the most entire, cannot well subsist 
without some external form or title; and tlie turha Remi 
resembled tlie populace of every ago and country. We know 
not lu)w far tlio story of the kingly crown being offered to 
liim, and of his reluctant refusal of it, is wortliy of reliance; 
but we suspect that tlie officiousness of friends, or the ma- 
lignity of enemies, were more concerned in this mattcu* than 
the will of Csesar himself. There never was a man less 
governed by mere phrases, or who would more readily 
abandon an outward show for the reality tliat was before 
him. The new prefix of Imperator sufficed for the d(‘signa- 
tion of tliat power, which, in default of direct issue, ho 
would probably liave conveyed downwards to the very siic- 
c(*ssor on whom future events actually conferred it. Wo 
further believe, on all the evidence of his acts and character, 
that his own rule would have been one of vigour, tempi ‘-red 
by moderation and humanity, — of firmness to repress simU- 
tion, — and of wisdom to organise new institutions where the 
old ones had become impotent for good. 

Two anecdotes, unconnected with politics, belong to this 
last period of Caesar’s life, which have the greater interest 
from the time of their occurrence. One is the narrative, 
contained in a letter from Cicero to Atticus, of the visit paid 
by the great master of Rome to its great orator, at his villa 
near Puteoli. The details of the interview, and the dinner 
given to the Dictator and his numerous attendants, illustrate 
most agreeably the manners of the day; but far more 
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strikingly describe the two remarkable men thus brought 
together for the last time ; — both deeply concerned in the 
public events of the preceding twenty years/ — both destined 
to perish by a violent death. We would willingly invite the 
attention of those of our readers who may have forgotten it, 
to this curious and characteristic letter. We have always 
been especially entertained by the frank confession of Cicero 
to Atticus, that Ca3sar was not a guest to whom he could say 
* Pray, pay me another visit on your return’ — (semelsatls est) ; 
and also by his acknowledgement that no serious matter 
{a-TTovSaiov ovSsv) was discussed between them, but that the 
conversation turned mainly on literary topics. The motive 
for this restraint may readily be found in tlie history of the 
time, and in the relative position of Cicero and Ids great 
visitor: — the direction of the conversation, we doubt not, 
rested entirely witli the latter. Even witli such restraint 
upon it, who does not wish tliat a Jioswell had been present 
to record what passed ? * The other anecdote to which we 
allude, has less certain authority for its truth but great in- 
ternal probability. Caesar was the guest of JM. I^epidus at 
supper at Koine. After the repast, a conversation arising 
on the (question which was the most desirable manner of death, 
the Dictator pronounced as his opinion that it was ‘ the one 
most sudden and unexpected ; ’ — a sentiment natui-al to the 
man, and which, in a qualified form, was afterwards repeated 
by his first successor in the empire. 

On the very day, as we are told, after this supper, Caesar’s 
life was ended by that mm*der which seemed at the time 
fated to change the condition of the world. It would be 
difficult indeed to name any single incident of deeper interest. 

* We gather further from this letter, that Caesar had other and more ordinary 
powers of making himself an agreeable guest at dinner. ‘ Edit et bibit aMs 
et jucundfe ; — opipar^ san6, et apparat^.' We are surprised that Mr. Merivale 
should so slightly press this curious document of Roman life. 



JULIUS CMSXR. 


181 


On the one side we have the character and dignity of Caesar, 
the power he had acquired, and the prospect of this power 
being permanent as a new form of Koinan rule : — on the 
other side, the publicity of the assassination, and tlie condi- 
tion and qualities of the men whose swords were thus 

made ricli 

With the most noble blood of all this world. 

Tlio death of Ciesar, like that of Cato, has almost lost its 
liistorical character in the poetry and romance of later times, 
which have appropriated to tliemselves an event thus signal 
in all its circumstances. Shakspeare probably comes nearest, 
as he generally does by his almost superhuman instinct, to 
the reality of the case. His Cassius, too, is at once a faithful 
transcript from history, and a picture of the jealous and am- 
bitious conspirator of all ages. The Brutus of his play was 
necessary to tlie dramatic effect which he so well understood ; 
and accordingly we find that, while closely adhering to 
liistorical truth in most parts, lie lias pitched the character 
of the Roman patriot somewhat higher than the level 
assigned by contemporary authorities. History has been 
defined ‘ philosophy teaching by examples;’ but we have little 
faith in the force of such examples, as opposcid to living and 
current events ; and, removing all artificial colouring from 
the act;^ liefore us, we are disposed to regard it as the result of 
jealousy, ambition, and other personal feelings, much more 
than of the pure love of liberty or the desire of restoring 
the grandeur of Rome. The assassination of Cscsar inflicted 
another civil war on the State, without really retarding the 
great change which was on the eve of accomplishment. Had 
his life been prolonged, it is probable that his enlightened 
vigour of administration would Lave given a better basis to 
the empire, and a higher model and precept to his successors, 
than the more subtle and temporising reign of Augustus was 
able afterwards to afford. 
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This act of blood closes the narrative now before us ; — 
our author’s final chapter being occupied by a delineation of 
the character of Julius, and of the condition of Home at the 
time of his death. The former subject has been variously 
handled, according to the complexion of tlie writer’s mind, 
or that desire of framing a theory of motives and events 
whicli is so often observable in those who undertake to 
record them. We have no desire to shelter moral failings, 
or to palliate tlie evils arising from ambh ion and war; yet 
we must express our belief that Dr. Arnold has coloured his 
(^avsar too darkly. Mr. Merivale is less austere ; and a 
passage at the beginning of the third chapter, shows his 
comprehension of those high qualities whicli designate to all 
posterity this greatest of Romans.' We have, however, to 
complain that his portraiture is somewhat broken and un- 
connected, giving the feeling of a certain want of congruity ; 
and occasionally it would seem that even a line of Lucan, or an 
anecdote of Suetonius, has sufficed to produce a change of 
opinion. In one place, for instance, he speaks of the ^ perfect 
simplicity of Ciesar’s character ; ’ in another, of ^ his gratui- 
tous indulgence to his passion for personal display ; ’ — 
qualities hardly compatible in themselves, even with every 
allowance for those disparities of which we have elsewhere 
spoken. That the error lies in the latter passage we enter- 
tain no doubt. The mind of Csesar had, we believe, very 
much more of singleness and consistency than is often met 
with in history ; but the events and conditions of his career 
were so various and extraordinary, that it would require 
much critical research and discrimination to present a picture 
of him which might satisfy all the requirements of truth. 
On the whole we may say, without attempting such an 
analysis, that while his public course during the last sixteen 
years of his life was one of almost constant and bloody 
warfare, his natural temperament seems to have been hu- 
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mane, and free from that remorseless cruelty which stained 
the career of so many of the public men of his age. What- 
ever of moral contradiction there may seem in this, experi- 
ence teaches tliat the conditions are compatible ; and in the 
instance before us we have proof sufficient to justify the 
opinion given. The ^ gaudensque viam fecisse ruind^ of 
Lucan is ilie phrase of the poet, and not the truth of the 
historian. Amidst the thousand private animosities which 
civil wars engender and envenom, we do not call to mind a 
single aciion of Caesar prompted by private malice or re- 
venge ; — many of humanity and generosity to enemies who 
fell within his power. Wliether he was a man of warm 
affections may admit of more doubt. We incline to think 
not ; though without any certain evidence by which to decide 
the question. He had several friends indeed — Oppius, 
Cal vena, Ealbus, &c. — who were deeply attached to him; 
and various acts of his personal kindness to them and 
others are on record : but his superiority to all around him 
was such, that it is difficult to measure the feelings in this 
case by any ordinary rule. All the strongest traits of Caesar’s 
mind were intellectual ; and we doubt whether softer senti- 
jnents, passion, or romance, had ever any very strong hold 
upon him. A tragedy, indeed, was among the number of 
his literary works ; but it no longer exists, nor have we any 
such accounts of it as to affect our guesses. 

The profligacy of his early course — partially, as it seems, 
carried on into his later years — has been a main allegation 
against him in all succeeding times. We cannot accuse him 
of intemperance at table, since Cato remarks that he was 
‘ the only one who went forth sober to the overturning of 
the commonwealth.’ But the charges of other sensuality 
admit no excuse or palliation; unless we find such in the 
general corruption of the age, or in some suspicion that the 
public eminence of Caesar might have led to exaggerated 
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statements of all that regarded his demeanour in private 
life. Making every allowance for such over-colouring, how- 
ever, we are still unable to dismiss the general imputation. 
Temperament, temptation, opportunity, were all on one side, 
without a single aid from religion or moral discipline on the 
other. Two or tliree small incidents are presented to us as 
proofs of superstitious feeling; but we believe them to have 
depended rather on a politic or careless conformity to popular 
sentiment ; for Csesar lived, as Virgil did, 

Al, tempo degli Dei falsi e bugiardi ; 

and it was impossible that an acute intellect like his should 
have submitted itself for a moment to the puerile absurdities 
of the Grecian or Roman belief, or derived motives to virtue 
from sources thus scanty and impure. He lived without 
religion, on the very verge of that time which brought new 
light and truth into the world. 

As to the intellectual qualities of Ccesar, it is needless to 
say more. They are inscribed on every page of his life and 
history, and are the subject of constant admiration to his 
contemporaries as well as to succeeding writers. A single 
sentence of Cicero, than whom no man was better entitled t(^ 
judge, is a relation to all future time of that combination of 
faculties which has rarely, if ever, had its parallel: ‘ Fult in 
illo iiir/enium, vatio^ memoria^ litterWy cuva, cogitatioy dili^ 
gentia*^ his Natural History, recording the most 

noted examples of intellectual power, instances Caesar as 
possessed of an innate vigour of mind transcending all others ; 
able without confusion to embrace various subjects at once, 
to dictate clearly on each, and to pass with the celerity of 
lightning from one to another. Omitting the many other 
testimonies of the same age, we may take the eulogy by 
Drumann as a brief and just statement of what was achieved 
in various ways by this wonderful force and capacity of mind. 
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‘He was great in everything lie essayed: as a captain, a 
statesman, a lawgiver, a jurist, an orator, a poet, a gram- 
marian, a mathematician, and an architect.’ We have only to 
object to this eulogium that it assumes a parity of excellence 
in points where we must suppose that there was much real 
inequality. But nothing is stated here which Csesar did not 
actually accomplish ; and his mind rose so high above 
mediocrity, that, even where our evidence is imperfect, we 
can Ixdieve some part of his genius, to have been conveyed to 
all he undertook. 

With the exception (and this a doubtful one) of Frederick 
of Prussia, Civsar is perhaps the only great commander who 
adds the fame of literature to that of war. Near the close of 
his career he established a Greek and Latin library at Rome, 
selecting Varro as his librarian. Unhappily all his writings 
are lost to us except the Commentaries ; a fact which, re- 
garding the author both in his own greatness and as tlie 
head of a long line of sovereigns, may reasonably excite 
surprise as well as regret. We are indeed imperfectly iia- 
formed as to the mode in which the manuscripts, forming 
the literature of those days, passed into circulation and were 
transferred from one generation to another ; but still it must 
appear strange that so large a part of the writings of a man 
like Caesar should have disappeared from the world. It is 
related that he composed his grammatical treatise, De Ana^ 
log id y while travelling through the Alps ; and a poem called 
Iter during a journey in Spain. The former was dedicated 
to Cicero ; and from a fragment of it' still preserved, we find 
that Csesar first proposed the name of ablative for a case not 
known to the Greek Grammar. Looking at other points in 
his character, we are half inclined to believe that he wrote 
them solely for his amusement while on the road ; and that, 
indifferent to literary fame, he took little care to multiply 
the copies which might secure transmission to later times. 
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Of his other writings we most covet the satire of the Anti- 
Cato, the treatise on Auguries and Presages, and liis tragedy 
of (Edipus. We venture no opinion as to the probable 
merit of these works, beyond the general inference already 
stated; but may liazard a conjecture that the poetical and 
imaginative part would have added least to his reputation. 
Niebuhr luus somewhere remarked that tliere is no witty 
saying of Caesar on record. It is difficult enough to define 
wit in any form, and we should hardly go to a German 
professor for aid in the definition ; but if pithy and pointed 
expressions and retorts come under the term, we know that 
(.at^sar had sucli at command. Some specimens live indeed 
in every scholar’s memory; and if his collection of apo- 
Y)hthegms — the rmicroncs verborumy as Lord Bacon calls 
them — had reached us, we should probably have had 
abundant evidence of his keen apprehension of those great 
sayings, which form the true wit of every time and language 
of man. 

• We are surprised that Mr. Merivale takes such slight notice 
of the oratorical fame of Caesar, seeing the strong impression 
it made upon the best judges of his own age and country. 
Where Cicero and Quintilian have testified their admiration 
in terms so remarkable, it is hardly enough to despatch the 
subject in a short sentence, without reference to these 
eminent authorities. From one passage in the De ClaHs 
OratorihuSy it may be seen how high a value Cicero attached 
to the opinion of Caesar regarding his own oratorical powers. 
What other commander or conqueror, how few statesmen 
even, have obtained or merited tributes like these, and given 
by such judges 1* Nor can we fail to notice the portrait 
they convey to us of the noble aspect, attitudes, and voice of 

^ * Caesar aatem, rationem adhibens, consuetudinem vitiosam et corruptam 
piirA et incomiptA consuetudiiie emendat. Itaque cum ad hanc elegtintiam 
verborum Latinorum adjungit ilia oratoria ornamenta dicendi, turn videtur 
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Caesar, when addressing an assembly. We are able in great 
part to complete the picture of his outward lineaments 
from busts, coins, and actual description ; all which indicate, 
as far as mere outline can ever do so, the high intellect 
and masculine vigour of mind belonging to this wonderful 
character.^ 


We liave, we hope, shown that we are disposed to augur 
well of ]Mr. Meri vale’s large and bokyindertaking. Wesliall 
look witli interest to his next volumes, as the history of 
that subtle Sovereign who, under the specious show of old 
names and forms, succeeded in giving to a disputed and 
divided power all the unity and integrity of an ancient 
monarchy. The character of Augustus, in his successive 
capacities of Triumvir and Emperor, has ever been counted an 
historical problem ; and with every allowance for the frailty 
and changes of our nature, it still is not easy to reconcile all 
the incongruities which the acts of his life bring before us. 
Beyond this period, our author will acquire the aid of Tacitus 
to his labours; — an authority and a guide not less ad- 
inuable than is Thucydides to the historian of Greece; — 
both possessing qualities wliich may well serve as instruction 
to those writing history in all time to come. Without 


tanquara tabulas hon^ pictas collocare in bono lumine. * * * Splendidam 
quendam, minim^que vetcratoriara rationem dicendi tenet, voce, motd, foriiiA 
etiam magnified et generos^li. quodammodo.’ — Cicero de Claris Oratorihus, 

‘ Quem huic antepones eorura, qui nihil aliud egerunt ? qnis sententiis aut 
acutior aut crebrior ? quis verbis aut omatior aut elegantior?’— 

‘ Caius vero Caesar si foro tantum vacasset, non alius ex nostris contra 
Ciceronem nominaretur ; tanta in eo vis est, id acumen, ea concitatio, ut ilium 
eodem animo dixisse, quo bellavit, appareat.*— Quintilian^ lib. 10. 

It is obvious that Quintilian would not thus have expressed himself, unless 
some at least of Caesar’s speeches had been extant in his time. 

* It is satisfactory to me to find in the great work of Mommsen on Roman 
History, recently published {Somische Gescfdchte^ 1857), an entire edneurrenco 
of opinion in all that relates to Caesar’s character and career ; and a like agree- 
ment in the estimate of his great rivals and contemporaries. 
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exacting from our author the rigorous brevity of Tacitus, 
which would be rendered impossible by a regard to modern 
taste, as well as to the larger field of critical history over 
which his course lies, we still think that something may be 
gained from this great model; whom it is impossible to 
study without acquiring vigour from his style ; or without 
sympathising in that high spirit of philosophy, and utter 
disdain of all that is false and frivolous in the world, which 
marks everything he hq| written. 
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[Edinbukqh Eeview, Aphil, 1857-} 


I N tlie earlier days of this Eeview the teaching of geo- 
grapliy, as then understood and practised amongst us, 
was a dry and barren task ; tedious to the teacher, distasteful 
and of slender profit to the scholar. Bald catalogues of 
easily forgotten names (locorum nnda nomina^ as Pliny 
calls them), uninformed by science and scantily illustrated 
by liistory, formed tlie staple of the study. Nor was any 
part of education more defaced by the coarser mechanism of 
bookmaking. Errors of fact, and even of nomenclature, 
were perpetuated from one edition or compilation to another ; 
with little regard to original accuracy, or to the changes going 
on in the world. And even where some fragment of history 
or physical science broke in upon the network of names, it 
was often of doubtful authenticity, or too partial and detached 
to give real knowledge or gain hold on the memory. This is 
not an exaggerated view of the manner in which geography 
was generally taught in England down to a recent period. 
The more exact study of history had already improved the 

* 1. The "Physical Geography of the Sea. By lieut. Maury, U.S. Navy. 
London and New York, 1866. 

2. Considerations Glnirales sur V Oclan Atlantique. Par Philippe de Ker- 
hallet. Paris, 1863. 
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methods, and extended the sphere of geography, before 
physical science had fairly annexed itself to the subject; 
creating new associations of high interest in themselves, 
and fertile in their influence on the condition and welfare of 
mankind. Humboldt is the philosopher who has especially 
contributed to the establishment of physical geography as a 
branch of science. The natural phenomena, indeed, upon 
wliich it is founded, being ever present and patent to obser- 
vation, could not have escaped record ; and tliis record was 
becoming continually more copious through its con^iection 
with other branches of natural knowledge. But there was yet 
wanting a clear specification of the scope and objects of the 
science thus gradually evolving itself; and of the methods 
best fitted for their attainment. It is this which we owe to 
Humboldt’s peculiar genius, aided by the vast resources 
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earth, ocean, and atmosphere all come within its sphere, as 
well as those great and mysterious forces — gravitation, heat, 
light, and electricity — by which these several portions of 
our planet are so powerfully and incessantly acted upon, it 
will be seen how closely the subject is linked with every other 
research into the world of nature around us. Our country- 
woman, Mrs. Somerville, has well expounded these relations 
in her admirable volumes on Physical Geography. The 
Physical Atlas of Bergliaus, a valuable German work, pre- 
ceded the publication in this country of the more extensive 
and elaborate ‘Physical Atlas of Natural Phenomena’ by 
Mr. A. Keith Johnston, of which it would be difficult to 
speak in terms above the mark of its actual merits. Em- 
bracing every part of the subject, it delineates to the eye 
as well as the mind — and far better than by any verbal 
description — those complex relations of physical phenomena 
on the globe, which are the true foundation of Physical 
Geography. 

Of all branches of science, no one contributes so largely to 
our knowledge of the actual condition of the globe as Geo- 
logy. By drawing its conclusions from a long series of ages, 
this science has given us the means, in no other way equally 
attainable, of studying and explaining the present aspects of 
the earth we inhabit. Such are, the power obtained through 
the study of fossil remains, of identifying strata in localities 
the most remote, and thus fixing the common epoch (how- 
ever long its duration) of certain states or changes of the 
crust of the globe ; — the facts discovered, which prove the 
gradual upheaval of portions of the earth’s surface and the 
slow depression of others ; — the proofs from the inclination 
and contortions of strata, from the alterations of the older 
strata, and from the position and elevation of the unstrg,- 
tified rocks, that other changes, more abrupt and violent, 
have occurred from subterranean forces of expansion or 
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contraction the evidence derived from the direction, paral- 
lelism, and other aspects of mountain cliains, as to periods of 
contemporaneous elevation ; — the influences upon climate of 
lands elevated above the sea or depressed below it ; — and 
further, the wliole history of that coral creation, by which, 
under the slow working of microscopic forms of animal life, 
islands and reefs are raised from tlie depth of the ocean, to 
become the habitation of other and higher existences. 

We have thus far spoken of Physical (teography in its 
largest acceptation. It has, however, of late been su])mitted 
to a process of division, made needfid by the multiplicity of 
the objects it includes ; and the phrase of ^ Phy^sical Geography 
of the Sea,’ proposed by Humboldt, is the title of the first of 
tlie works now before us. Under this title its author. Captain 
JMaiiry, of the United States navy, includes all that concerns 
the great domain of waters over tlie globe ; — the oceans, seas, 
and basin lakes into which they are distributed ; — their various 
depth, temperature, and saltiiess ; — the currents which per- 
manently or periodically pervade them ; — the phenomena of 
the tides ; — the phenomena of winds, whether constant or 
irregular, whether the steady trade breeze, or the hurricane 
and cyclone ; — tlie law of evaporation belonging to different 
latitudes of the watery world ; — the less known, yet certain 
agency of magnetic or electrical forces ; — and the mutual in- 
fluence of ocean and land in all these physical actions and 
changes. This summary statement shows how vast and 
various are the objects in the division of science thus pro- 
posed. We find further reason for its adoption in the im- 
portance, of all these objects to the principles and practice cf 
navigation; — a matter of supreme weight in these days, 
when the ocean in its every part is covered with ships; 
shaped in new forms, moved by new forces, destined to new 
shores, and seeking to attain by new routes the highest speed 
of transit. Facts and phenomena, before unobserved or bar- 



TUB ATLANTIC OCEAN. 


193 


ren of result, are now eagerly appropriated ; and, by the 
science and ingenuity of man, made to minister to the pur- 
poses of human intercourse over the globe. The ocean, once 
an obstacle, has become the high road of nations. If steam 
lias worked its wonders on the land, so it has also on the sea ; 
and under a form surpassing, in grandeur of force and effect, 
all the other operations of tliis great agent of human power. 
Iron, that material wliich ministers in such endless ways to 
the uses of man, has scarcely less efficiency on tlie ocean than 
on land ; and we liave at this moment in progress before our 
('yes, gigantic applications of it to the building and propidsion 
of vessels, both of war and commerce, such as the world has 
never before seen. 

Acquiescing fully, then, in the name and distinction of 
‘Physical Geograpliy of the Sea,’ we may add that we 
consider Captain Maury a worthy interpreter of the great 
phenomena included under this title. Attached as Superin- 
tend(int to the National Observatory at Washington, he has 
used til is lionourable position, with much zeal and intelli- 
gence, in forwarding objects of singular importance to Jn's 
own country and to ours, and of general interest to all nations 
of tlie world. He published some years ago his ‘ Wind and 
Current Charts,’ a valuable precursor of the present volume. 
To his assiduity we owe that conference held at Brussels in 
August 1853, in which were found representatives from Eng- 
land, France, the United States, Russia, Sweden, Denmark, 
Holland, Belgium, and Portugal; — occupied, at the very 
time when war sternly impended over Europe, in organising 
plans for those cooperative labours on the ocean; those 
methodical records of winds, currents, tides, and temperature, 
which provide for the peaceful interests and progress of 
commercial navigation over the globe. Austria, Prussia, 
the Hanse Towns, Spain, and Brazil, subsequently offered 
their cooperation in the same great scheme. . With ebserva- 
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tions thus multiplied on every side — the log even of the 
common merchant brig being admitted to its share in the 
work — facts will speedily become numerous enough to yield 
results of the highest certainty and value. The method of 
averages, now so potent an aid to research, has especial 
application here, furnishing a secure approach to conclusions 
which no detached observations could reach. 

Tliough Captain Maury claims all seas for Ids province, 
the larger portion of his volume is occupied with the great 
Ocean which separates the Old from the Xew World ; a very 
natural effect of the supreme importance of the Atlantic to 
the commerce of nations, and of the greater knowledge thus 
attained of all its physical phenomena.^ Considered as a 
scientific treatise, our author has not done full justice to 
himself, or to Ids subject, by his manner of dealing witli it. 
We are unwilling to be hypercritical where there is so much 
real merit ; but it is impossible not to see in his work a desul- 
tory desire for novelty, frequently going far beyond the 
bounds of true science, and venting itself in a pliraseology 
which loses its force and effect by* being too sedulous to 
attain them. With a little more constraint upon his specula- 
tions, and a clearer separation of fact and hypothesis, he 
would be a valuable scientific writer. With somewhat less 
intention of fine writing, he would be an eloquent one. 

It is with reluctance that we advert to another character- 
istic of this volume : — we mean the very frequent and 
incautious reference to passages in Scripture ; not solely for 
illustration, but even as authority for physical truths, or 
argument for hypotheses still improved. Lieut. Mauiy is 
evidently a man of strong and sincere religious feelings, and 

* It will be seen that wc have given place on onr list to another work, by 
Captain Philippe do Kerhallet of the French Navy, having more especial rela- 
tion to this Ocean ; less scientific in its character than that of Captain Maury, 
and less animated and vigorous in its descriptive part, but nevertheless con- 
taining much that is of great practical value for navigation. 
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we honour the earnestness with which he expresses them. 
But he unhappily does not see that in forcing Scripture to 
the interpretation of physical facts, he is mistaking the whole 
purport of the sacred Books. In thus appropriating their 
language, he annuls its bearing on matters of deep concern 
by applying it to objects and cases of totally different nature. 
This 'pia defiexio, as it has been termed in instances of more 
serious import, must ever be regarded as an injury done to 
real religion ; and we are anxious now, as at all times, to 
enter our remonstrance against it. 

The passages thus misapplied are chiefly taken from the 
Old Testament — the Psalms, the Book of Job, &c., — which, 
in the pictures tliey give of the works and wonders of crea- 
tion, need borrow nothing of that science they do not profess, 
to render them to all ages the most sublime eulogies of the 
power and wisdom of the Creator. One example only we 
will cite, to sliow liow much of error may enter into this loose 
method of dealing witli scriptural authority. After a pas- 
sage, too laboriously ornate in its diction, %here our author 
speaks of the allusions in the Bible to the laws of nature as 
involving, under figurative langmige, hidden meanings which 
are only disclosed by the later revelations of science, he 
quotes among other instances the striking text from Job 
(xxxviii. 31), ^ Canst thou bind the sweet influence of the 
Pleiades ? ’ or, as he gives it, ‘ Canst thou tell the sweet 
influence of the Pleiades?^ And this sublime but obscure 
interrogation he considers as solved by the recent views 
of Professor Madler of Dorpat, which represent the star of 
Alcyone in the Pleiades as the centre* of gravity of that vast 
sidereal system, to which our globe belongs as a small and 
subordinate planet. 

Here we must remark, but without wonder or reproach, 
that he is ignorant of the controversy as to this text, which 
has engaged the learning of Gesenius, Kosenmiiller, Mason- 
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Crood, Herder, and otlier scholars ; leaving the interpretation 
still very ambiguous. He seems himself to have quoted from 
some translation which doubtfully takes half the sense from 
the Septuagint (^vvrjfca9 Bs top Ssafiov UXsidSos); omitting 
altogether the conception of a link or binding together^ 
which is kept in our authorised translation, and which so 
happily applies to the close and beautiful aggregation of 
stars in this group ; — an aggregation of such kind that as- 
tronomers have calculated the chances to be more than half 
a million to one, tliat they could not have been thus s<;t in 
tlie heavens by accident alone. 

The latter part of the passage in question is also of doubt- 
ful interpretation ; and we may well ask therefore, whether 
this is a text upon which to establish or confirm a physical 
fact ? But, further, our author . assumes in his argument 
tliat Madler’s conception of the Pleiades, as the centre of the 
sidereal system, is ‘ all but proved ; ’ forgetting or ignorant 
that few astronomers have recognised it as more tlian a mag- 
nificent problcn# awaiting solution from future researcli. 
Sir J. Hersehel especially htxs given a distinct reason for 
distrusting this opinion, in the distance of the Pleiades from 
the plane of the Milky Way ; which plane must presumably 
coincide with and define that of any general movement of 
rotation in the stellar system, should such exist. The science 
therefore of this comment is as doubtful as tlie scriptural 
quotation to which it is appended. 

It may seem that we have dwelt too long on this matter ; 
but we must repeat in justification our earnest desire that 
the authority of Scripture should not thus rashly bo pledged 
to facts and opinions with which it has no concern, save in 
so far as it describes the visible manifestations of creative 
wisdom, beauty, and power. The example just given we 
consider to be an apt illustration of the errors usually com- 
mitted in this method of argument. Though less Sequent 
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than formerly, we still find them in some controversies of 
recent date; gaining a prompt influence over the public 
mind ; as injurious, we believe, to the interests of religion as 
of the sciences thus forced into contact with it. 

We come now, and with more satisfaction, to the legitimate 
object of Captain Maury’s work, — the great watery empire 
of the globe ; the aspects and phenomena of oceans and seas ; 
their various physical relations, as well to the continents and 
islands tliey encircle, as to the atmosphere incumbent over 
all; and that farther relation they bear to the efforts of 
human industry, intrepidity, and skill, whfch have rendered 
tlie most distant paths of ocean open and assured to all 
nations of the earth. The Atlantic is the especial object of 
our author’s labours ; and accordingly we find the first parts 
of his volume occupied almost exclusively with this ocean. 
Thougli we may explain the preference, we cannot wholly 
acquiesce in it as preliminary to a physical history of the sea 
at large. The subject requires to be prefaced by those more 
general views of the distribution and relative configuration 
of water and land over the globe, which form the very foun- 
dation of physical geography, and are fertile in curious and 
important conclusions. Facts which, if stated at all, are 
loosely and^ncongruously scattered over the volume, ought 
to have been put before the reader in some connected form ; 
as indicating the nature and magnitude of the objects con- 
cerned. Captain Maury plunges him at once into mid-ocean, 
without compass or guidance over its world of waters. A 
greater familiarity witli the writings of Humboldt, Eitter, 
Von Buch, and other authors, principally German, who have 
done so much for the study of physical geography, would 
have furnished both model and materials for a preliminary 
chapter, such as we desire for a work bearing this title and 
dealing with objects so vast and various in kind. 

We may cursorily state here, in illustration, a few of those 
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general facts, to which our author might fitly have given the 
priority suggested. First, the proportion of sea to land, de- 
termined as being nearly three to one; — or in other words, 
three-fourths of the surface of the globe is actually covered 
with water. Next, the fact (important in suggesting a disparity 
in the physical forces which have acted on the two hemi- 
spheres) of the great excess of land in the northern hemi- 
sphere over that of the southern, being in the ratio of 1 1 to 
4 ; — on which condition depend the curious results that only 
l-27th part of existing land has land diametrically opposite 
to it in the other hemisphere, and that the line of the 
e(piator, as it girdles the earth, rests on the ocean for five 
sixths of its length. Another mode of estimating the pro- 
portions and local relations of land and sea is obtained by 
halving the globe longitudinally on the meridian of the 
Canaries; when a much larger proportion of sea will be 
found on the western half or hemisphere so defined, than on 
the eastern. The main fact of the great predominance of 
water on the surface of the globe being thuvS proved, and its 
mean depth, as we shall see hereafter, approximately deter- 
mined, we reach other conclusions of high interest to every 
department of physical science. We shall notice only one 
of these, in which geological theory, both pa# and pros- 
pective, is more especially concerned. The mean elevation 
above the sea level of all the land on the globe — islands as 
well as continents, mountains as well as plains — is estimated 
by Humboldt at somewhat less than 1,000 feet. The mean 
depth of the great oceans of our planet is calculated by 
Laplace, from the tides and other phenomena, to be at least 
21,000 feet. Hence, allowing full margin for errors, the 
entire submergence of the land might take place, leaving the 
solid mass of the earth everywhere deeply covered with 
waters — an elliptical glpbe of ocean, moving still under the 
influence of the same sublime laws which had before guided 
its path through surrounding space. 



THE ATLANTIC OCEAN. 


199 


This is enough to show what we should have desired as a 
foreground to the topics of Captain Maury’s work. There is 
undoubtedly much to justify his partiality for the Atlantic as 
a subject for illustration; and we shall follow bis example 
by limiting our remarks still more exclusively to what con- 
cerns this great Ocean — a volume itself in the ^physical 
geography of the sea.’ Indeed, our author devotes his first 
two chapters to a single current of the Atlantic ; but this 
cm rerit, under the name of the Gulf-stream, includes physical 
conditions so remarkable that wo cannot blame the priority 
til us given to its history. To use liis own words ; — 

There is a river in the ocean. In the severest droughts it never 
tails, and in the mightiest floods it never oveillows. Its banks and 
its bottom are of cold water, while its current is of warm. The 
Gulf of Mexico is its fountain, and its mouth is in the Arctic Seas. 

It is the Gulf-stream. , There is in the world no other such majestic 
tlow of waters. Its current is more rapid than the Mississippi or the 
x\mazon, and its volume more than a thousand times greater. Its 
waters, as far out from the Gulf as the Carolina coasts, are of an in- 
digo blue. They are so distinctly marked, that this line of junction 
with the common sea- water may be traced by the eye. Often one- 
half of the vessel may be perceived floating in Gulf-stream water, 
while the other half is in common water of the sea ; so sharp is the 
line and such the want of affinity between these waters ; and such, 
too, the reluctance, so to speak, on the part of those of the Gulf- 
stream to mingle with the common water of the sea. 

This passage delineates, in terms happily chosen, some of 
the most striking features of tliis wonderful stream. But 
there are yet others to be noted ; and we shall dwell some- 
what in detail on a natural phenomenon thus remarkable : — 
one, moreover, in which we, the people of the British Isles, 
have a direct and momentous interest, as well in reference 
to commerce and navigation, as to its certain and various 
influences on the climate under which we live. 

The general description of the Gulf-stream, apart from any 
► present question as to its sources, is that of a vast and rapid 
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ocean-current, issuing from the basin of the Mexican Gulf 
and Caribbean Sea ; doubling the southern cape of Florida ; 
pressing forwards to the north-east in a line almost parallel 
to the American coast ; touching on the southern borders of 
the Grand Banks of Newfoundland, and at some seasons 
partially passing over them ; — thence, .with increasing width 
and diffusion, traversing the whole breadth of the Atlantic, 
with a central direction towards the British Isles; and 
finally losing itself by still wider diffusion, in the Bay of 
Biscay, on our own shores, and upon the long line of the Nor- 
wegian coasts. Its identity in physical characters is preserved 
throughout the many thousand miles of its continuous flow ! 
— the only change undergone is that of degree. As its 
waters gradually commingle with those of the surrounding 
sea, their deep blue tint declines, their high iomp(irature 
diminishes, the speed with which they press forwards abates. 
But taking the stream in its total course, it well warrants the 
vivid description of our author, and the name he bestows 
upon it of ^ a river in the ocearj.’ Tliis epithet (bringing to 
memory the po7) flxeayoio of Homer), is in truth singularly 
appropriate to this vast current, so constant and continuous 
in its course, and so strangely detached from the great mass 
of ocean waters ; which, while seemingly cleft asunder to give 
path to its first impulse, are yet ever pressing upon it, gra- 
dually impairing its force and destroying its individuality. 

The maximum of velocity, where the stream quits tlie 
narrow channel of Bernini winch compresses its egress from 
the gulf, is about 4 miles an hour. Off Cape Hatteras in 
North Carolina, where it has gained a breadth of 75 miles, 
the velocity is reduced to 3 miles. On the parallel of the 
Newfoundland Banks it is further reduced to lA miles an 
hour, and this gradual abatement of force is continued across 
the Atlantic. The temperature of the current undergoes 
simi&r change. The highest observed is about 85® Fahr. ^ 
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Between Cape Hatteras and Newfoundland, though lessened 
in amount, the warmth of the stream in winter is still 25® or 
30® above that of the ocean through which it flows. Nor is 
this heat wholly lost when it reaches and is spread over the 
coasts of Northern Europe. The waters, thus constantly 
flowing to us from the tropical regions, bring warmth as 
well as abundant moisture to our own islands ; and Ireland 
especially, upon which they more directly impinge, doubtless 
derives much of its peculiarity of climate — its moisture, 
verdure, and abundant vegetation — from this source. Were 
it needful to seek proof of the permanence of the great 
natural phenomenon of which we are speaking, we might 
find it in those curious passages of ancient geographers — 
(Poinponius Mela, and J. Solinus Polyhistor, for example) 
— which describe the peculiarities of the Irish soil and cli- 
mate eighteen centuries ago, almost as we shoidd depict them 
now. But the influence of the Gulf-stream does not stop 
oven here. The climate it may be said to convey is diffused, 
more or less, over the whole Norwegian coast ; the aspects 
and produce of which singidarly contrast with those of the 
corresponding latitudes in North America, Greenland, and 
Siberia. Other causes doubtless contribute to this effect; 
but none, we apprehend, so largely or unceasingly. 

The influence of the temperature of the Gulf-stream upon 
animal life in the ocean is very curious. The whale so sedu- 
lously shuns its warm waters, as almost to indicate their 
track by its absence; while yet abundantly found on each 
side of it. The physical reasons are doubtless the sama 
which prevent this great marine mammal from ever crossing 
the Equator from one hemisphere to the other — a fact now 
well ascertained. The various species of fish, which are firm 
and of excellent flavoiu* in the colder belt of sea upon the 
American coast, lose all their good qualities when taken out 
of the Gulf-stream, running closely parallel to it. Oif the 
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other hand, the more delicate marine productions, whether 
animal or vegetable, which multiply and prosper by warmth, 
are redimdant in the Gulf-stream even after it has quitted 
the tropical regions whence its heat is derived. The food is 
thus matured for the whale-field of the Azores, where this 
huge denizen of the seas flourislies ii\ colder waters amidst 
the abundance so provided. 

Our author describes yet other peculiarities of this won- 
derful current. Its waters are found to be warmest at or 
near the surface, cooling gradually downwards, so as to 
render it probable that there is a layer or cushion of cold 
water between them and the solid earth which lies below. 
Again, the surface of the stream is shown to be not strictly 
a plane ; but having its axis or central portion raised some- 
what higher than the level of the adjoining Atlantic; thus 
giving it a sort of roof-shaped outline, and causing tlie 
surface water to flow off on each side. Tlie existence of such 
surface current has been proved by boats floated near the 
centre of the stream, wliicli drift either to the east or west, 
according to the side of the axis on which they may be. 
Tliis curious fact has been attributed to the central waters 
of the current being warmest, and therefore of least specific 
gravity. It may be so ; but we cannot altogether discard 
another physical cause ; viz. the enormous lateral compression 
exercised upon the stream by the ocean waters through whicli 
it forces its way; tending to heap it up towards the axial 
line. Those who have beheld the wonderful spectacle of the 
JS^iagara River, four miles below the Falls, — so urged and 
compressed into a narrow ravine that the middle of the 
stream rises twelve or thirteen feet above the sides, — will be 
able to conceive this hydrodynamic influence, even on the 
wide scale of operation which we have now before us. 

There is some evidence that the waters of the Gulf-stream, 
when emerging from the Caribbean Sea, are salter than those 
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of the Northern Atlantic through which they flow. But as 
tlie difference scarcely exists half a per cent., wo hesitate in 
helievhig, with Captain Maury, that this greater saltness is 
the sole source of the deep blue colour they assume. We 
receive, too, with distrust liis speculations on what lie con- 
siders the probable ^ galvanw qualities^ of this great stream. 
We have little doubt, indeed, that tl^e electrical element, 
pervading in one or other of its forms the whole material 
world — giving motion and change to masses as well as 
molecules, and evolved or altered itself by every such motion 
and change — may have some concern, as cause or effect, in 
the natural phenomenon before us. But we perceive at the 
prc'sent time so much tendency to make use of this great 
pow(‘T as the basis of vague and fruitless speculation, that we 
are always suspicious in the outset, when we find its agency 
invoked to solve a physical problem. In the present case 
we see no especial reason for having recourse to it. The 
physical conditions of the Grulf-stream — its definite direction, 
its force, its temperature, its saltness, its relation to Atlantic 
winds and storms, and its tardy intermingling with the 
mass of ocean — may be referred, with more or less proba- 
bility, to other natural causes in certain and constant 
operation. We cannot exclude electricity from the number, 
but we must not invoke it on the slender evidence which our 
author places before us. 

These considerations lead us to the theory of the Gulf- 
stream ; a matter on which a good deal has been written ; 
and speculations put forward on very insufficient proof. Such 
is, the early opinion that it owes its origin to the river waters 
of the Mississippi, forcing a sea current before them out of 
the Gulf-basin — an opinion at once refuted by the utter 
disproportion between the alleged cause and the observed 
effect. It would, in fact, <foe the case of 300 volumes of 
water put into rapid motion by one volume only — such. 
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according to Livingstone’s careful estimate, being about the 
proportion of the gulf to the river stream. Another hypo- 
thesis, again, to which the names of Dr. Franklin and Major 
Eennell give some sanction, assigns a higher level — a 
heaping up^ as it were, of the waters in the Gulf of Mexico, 
in effect of those forced into this great basin by the trade- 
winds of the Atlantic— thereby giving to the Gulf-stream the 
character of an immense river descending from this higher 
level to a lower one. Captain Maury suggests, we tliink, 
valid objections to this h3rpothesis; and even contends, from 
the relative deptli of the stream in the Narrows of Bernini 
and of Hatteras, that instead of descending^ its bed represents 
tlie surface of an inclined plane with a descent from north to 
south, up which plane the lower depths of the stream must 
ascend. We are bound to say that he does not replace, by 
any complete theory, the opinions wliicli lie thus annuls. 
Nor is it, in truth, easy to frame one which shall meet all 
the conditions required, seeing the present imperfect state 
of our knowledge of the mutual influence and action of the 
mighty agents concerned in such phenomena — the ocean, 
the atmosphere, the rotation of the earth on its axis, the 
change of seasons, the tides, the heat and cold of different 
regions, and possibly other influences, of the obscurity of 
which we have just spoken. All who are familiar with the 
science of Hydrodynamics and the theory of waves, know 
that these subjects involve problems requiring for their 
solution the highest mathematical power, based upon the 
most exact experiment and observation; questions which 
have exercised the genius of Euler, Lagrange, Poisson, Prony, 
Cauchy, Weber, Venturi; and in our own country, of Brindley, 
Smeaton, Young, Scott Russell, and others. The theory of the 
Gulf-stream has close connection in many points with these 
high problems, while at the same time complicated by its 
manifest relation to the great natural agents just named. 
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We must, tlien, excuse in our author his somewhat desul- 
tory view of a phenomenon, of which no single or simple 
explanation can rightly be given. It is certain, from the 
permanent characters of the Gulf-stream, that he is correct 
in treating of it as part of a great circuit of waters in 
the Atlantic, determined and directed by natural causes of 
constant operation. One main influence we may presume to 
be, the tendency of the polar and equatorial waters to ex- 
el laiige and equalise their temperature by currents flowing at 
(liflfercmt depths through the ocean ; — a condition certain to 
(jxist, and well illustrated by the phenomeiujfof those constant 
or periodical winds, which fulfill a similar object, by main- 
taining the needful balance of temperature in the great 
atmospheric sea around us. Nor is this reference to the 
trade winds one of analogy only. We cannot doubt that 
they are concerned in keeping up the flow of those vast 
ecpiatorial currents which, traversing the Atlantic from the 
African coasts, are pressed into the Caribbean Sea and 
Mexican Gulf on their southern side ; and sweeping round 
this great basin and its islands, are mainly discharged through 
that narrow passage between Cuba and Florida, where the 
name of the Gulf-strearn is first attached to the current. All 
its characteristics may best be explained under this general 
view. If a mass of waters be constantly thrown into the 
Gulf, a mass of waters must as constantly find exit from it. 
If the exit be narrow, the force of the stream will be propor- 
tionally augmented, by the unceasing pressure from behind ; 
rendering it powerful aud persistent enough to cleave the 
waters of the ocean ; making a return path for itself to the 
more northern parts of the eastern hemisphere, and carrying 
thither the warmth derived from the eternal summer of the 
equatorial seas. 

We can have little doubt that this outline conveys the true 
theory of the Gulf-stream ; associating it broadly with those 
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great currents of circulation over the globe, which we know 
must be the certain effect of differences of temperature, but 
which may in part also depend on the diurnal rotation of the 
earth, affecting the rate of motion and direction of such 
currents as they flow through different latitudes. The Arctic 
current setting into the Atlantic from Baffin’s Bay, and 
transporting huge icebergs to be dissolved by the warmer 
seas of the South, is well known as a branch of one of these 
circuits. The existence of a similar circulation of waters in 
the Pacific — the other great ocean which stretches from 
pole to pole of the globe — though less defined in its details^ 
comes in confirmation of this view. It is more directly cor- 
roborated by the old experiment of casting bottles into the 
sea containing dates of place and time ; wliich transported 
in silent, slow, but certain course, give information to 
watchful observers on distant seas or shores. These mute 
interpreters of natural plienomena often render better service 
to science tlian tlie thoughts or theories of man. The chart 
drawn up by Admiral Beechy, representing the tracks of 
more than a hundred bottles, shows that all the equatorial 
waters of the Atlantic tend westwards towards the Mexican 
Gulf, to issue thence in the Gulf-stream. Those thrown 
overboard in mid-ocean, or on any part of the African coast, 
have been found after a certain lapse of time either in the 
West Indies, or on the British shores, or floating in the course 
of the Gulf-stream between. There is even reason to believe 
that some of these bottles have been discovered on their 
second circuit ; arrested probably on the coasts of Spain by 
the drift southwards, carried along the African coast into 
the equatorial seas, and thence againacross the Atlantic to 
the Gulf of Mexico. The first among the valuable plates 
appended to Captain Maury’s work, clearly shows the course 
thus indicated, and illustrates the whole scheme of the 
mighty currents we have been describing. 
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Whenever a circuit of waters is thus formed we have every 
reason, from tidal and other analogies, to look for an inter- 
mediate or central space, comparatively calm and motionless. 
And such a space is actually ascertained to exist within this 
great Ocean whirlpool. The ^ Mar de Sargasso,’ as the Spanish 
navigators termed the .central portion of the Atlantic, stretch- 
ing westwards from the Canaries and Cape Verd Islands — a 
surface fifteen times greater than that of Great Britain — 
may he described as a vast stagnant pool, receiving the drift 
seaweed, which the surrounding currents fling into it, and 
generating on its calm surface what has been well called ^ an 
oceanic meadow ’ of seaweed, the fucus nataiia of botanists. 
Tt is in this tract of sea that we find such wonderful species 
of fuci as the Mac racy stis pyrifera — having stems from 
1,000 to 1,500 feet in length and but a finger’s size in thick- 
ness, branching upwards into filaments like packthread. This 
vast domain of marine vegetable life is the receptacle, as 
indeed are tlie waters of the ocean generally, of an ecpial pro- 
fusion of animal existence — from the minute luminiferous 
organisms, which (to borrow Humboldt’s phrase) ‘convert 
every wave into a crest of light,’ to those larger forms of 
life, many of which derive nutriment from the waters alone, 
thus richly impregnated with living animal matter. Eeason 
and imagination are equally confounded by the effort to 
conceive these hosts of individual existences — cette richesse 
effrayante as Cuvier terms it — generated or annihilated 
at every passing instant of time. No scheme of numbers can 
reach them, even by approximation ; and science is forced to 
submit its deductions to the general law, that all the ma- 
terials of organic life are in a state of unceasing change, dis- 
placement and replacement — under new forms and altered 
functions — for purposes which we must believe to be wisely 
designed, but which transcend all human intelligence. 

Tt is interesting to possess a record of this Mar de Sargasso 
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from the pen of the great mariner who first traversed it on 
his way to the discovery of a new world. In a letter written 
by Columbus in 1498, he relates tliat in each voyage from 
Spain to the Indies, he found, about 100 nautical miles to 
the west of the Azores ; a wonderful change in the aspect of 
the ocean ; so sudden, too, that he uses the word raya to 
mark the line of boundary. The sea became at once calm 
and still, scarcely even moved by storms ; but so thickly and 
strangely matted over wth seaweed, as to suggest instant 
danger to the ships from running upon shoal banks. Nearly 
four centuries have elapsed since these phenomena were 
present to the eager and observant eye of Columbus ; and 
they still continue as they then were. The same currents 
sweep round the basin of the Atlantic ; the same stagnant 
and weedy sea still exists within the circuit of waters thus 
formed. How changed, meanwhile, the aspect of man’s ex- 
istence on the shores which bound this ocean; and how 
certain the greater changes during the ages which lie before 
us ! Many of these changes, and sucli as may count among 
the mightiest now in progress, are due to the Atlantic itself, 
and to that permanence of its physical characters which we 
have been describing. Not only has it served to the inter- 
communication of the two hemispheres, but it may almost be 
said to have created the Western, by the tide of human 
emigration carried across from the old world to the new. 
vSome of the greatest problems in government and social ex- 
istence are awaiting their eventual solution in the races thus 
transplanted ; and especially in the powerful nation, our own 
immediate offspring, established on the wide and fertile con- 
tinent of the West. 

We cannot touch upon this vast topic of human transit over 
the Atlantic, whether for commerce or migration, without re- 
curring once more to the history of the Gulf-stream. Though 
in practical navigation its influence must have been often felt, 
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yet this fact was scarcely recognised or distinctly recorded 
before the time of Franklin, whose sagacity, applied to certain 
special cases, showed him at once the value of a more exact 
knowledge of all belonging to this great current. One of 
these cjises is curious enough to deserve mention* When in 
London in 1770, lie was consulted as to a memorial sent 
from Boston to the Lords of the Treasury, complaining that 
the packets from Falmouth were generally a fortnight longer 
in reaching Boston than common traders from London 
to Rhode Island, a passage fully 300 miles longer. Captain 
Folger, a Nantucket whaler, who liappen^d to be then in 
Jjondon, was questioned by Franklin, and furnished him with 
the triKj explanation. The Rhode Island traders were ac- 
(juaintod with the Gulf-stream, and kept out of it. The 
captains of the English packets, from ignorance or careless- 
ness, or possibly seduced by the more genial temperature of 
tliis southern course, ran their vessels into the current and 
iujahist it ; making a difference in some parts of their voyage 
of not l(‘ss than fifty oi sixty miles in the daily run, besides 
the loss incurred from sailing in a lower latitude. Dr. 
l^Vanklin made Folger, whose experience taught him to avoid 
a stream in which whales are never found, trace out on a 
cliart the course of this ocean current, had it engraved, and 
sent copies to the P^almouth captains. These giuitlemen, 
wedded to their old ways, or peril ap^despising their in- 
formant, took no notice of the suggestion and went on as 
before. 

Franklin was also the first to indicate the temperature of 
the Gulf-stream, as a valuable aid to the navigation of the 
Atlantic, especially on the American coasts; the dividing 
line between the warm stream and the cold waters of the 
ocean which hem it in, being so precise as well as constanf, 
that the longitude may often safely be inferred from it. 
Captain Maury affirms add, we doubt not, with truth, that 

p 
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this dividing line never changes its position in longitude as 
much as mariners then erred in their reckoning. He gives 
us also a very curious account of the relation of the Grulf- 
stream to the storms and hurricanes of this ocean, to which 
is due their frequent character of rotatory storms or cyclones ; 
a name well adapted to the remarkable phenomenon so 
described. One passage here we will transcribe from our 
author. 

I am not prepared to maintain that the Gnlf-stroam is i < ;ally the 
* Storm King ’ of the Atlantic, which has power to control the march 
of every gale that is raised there ; but the course of many gales lias 
been traced from the place of their origin directly to this stream. 
Gales that take their rise on the coast of Africa, and even as far down 
on that side as the parallel of 10° or 15° north latitude, have, it is 
shown by an examination of log-books, made straight for the Gulf' 
stream: — joining it, they have then been knoAvn to turn about, 
and travelling with this stream, to recross the Atlantic, and so reach 
the shores of Europe. In this way the tracks of storms have been 
traced out and followed for a week or ten days. Their path is marked 
by wreck and disasters. 

One such storm commenced more than a thousand miles 
from the Gulf-stream, made a straight course for it, and 
travelled with it for many successive days under the condi- 
tions of a whirlwind or cyclone. A fearful disaster, due to 
one of these hurricanes, occurred in 1853, to the steam-ship 
‘ San Francisco,’ carrying a regiment of United States troops 
from New Y"ork to California. Overtaken by the storm in 
crossing the Gulf-stream, 179 souls, officers and men, were 
swept overboard and perished. In this case, the knowledge 
possessed of the stream, its limits, direction, velocity, Ac., 
greatly aided what was done for the discovery and relief of 
those who survived. The import of these and similar facts 
to the future guidance of Atlantic navigation will readily be 
understood. It may be hard to account for them in theory, 
but their practical value cannot be doubtful or mistaken. 
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Intending, as we have said, to confine our remarks chiefly 
to that ocean on which Captain Maury himself best loves to 
expatiate, we shall follow him more cursorily through the 
otlier parts of his volume. Three chapters of his work relate 
to the Atmosphere, in its various connection with the physical 
geography of the sea,; as expressed by the phenomena of 
winds, of evaporation, of rains, of temperature, of fogs, and 
of electrical changes; — a vast subject, and not less complex 
than vast. Multiplied though all its records have been of 
late years, and made more minute and accurate as well as 
numerous, Meteorology cannot yet take its* place among the 
exact sciences. We have just named some of the topics it 
includes; but there are yet others, which mix with and 
complicate all the results of observation. The weight of the 
air is one of these ; an element involved as effect or cause iu 
almost all other atmospheric changes, and deeply concerned 
in any tlieory of the winds. Again, we have those conditions 
of Electricity, which are expressed by the wonderful pheno- 
mena of magnetism acting through and upon all parts of the 
globe, solid, fluid, and aerial ; and brought before us under a 
new aspect by Professor Faraday’s discovery of the magnetic 
properties of oxygen as modified by heat. Even that other 
subtle element of Light — if indeed it be another and 
separate element may in some sort affect the atmosphere, 
through which its action is transmitted to the earth and 
ocean below. As associated with, or, according to our recent 
philosophy, C0TiV6vt6(l vtito heat, there can be no doubt of this 
influence. But the marvellous results which science has 
obtained from the chemical actions of light, justify the 
belief that other analogous effects may exist, though yet 
hidden from human observation. If electric states of at- 
mosphere are able to convert oxygen into Ozone, light, in its 
different degrees of intensity, cannot well be supposed witliout 
influence, even on the inorganic parts of the aerial medium 
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through which its passage lies. We know well its wonderful 
power in evoking the organic life, with the germs of which 
the atmosphere everywhere teems ; and there is even reason 
to believe that this influence extends to different depths of the 
sea, concurring with other causes to define those successive 
strata of animal and vegetable life, \^hich are so curiously 
attested as the result of the marine dredgings and soundings 
directed to this object.* 

We deviate thus far from our direct subject, merely to 
point out the singular complexity of those elements and 
relations, which make up the history of atmospheric pheno- 
mena, whether on ocean or land. Such, and so close are 
these relations, that scarcely a change can occur in any one 
of them, without altering or disturbing more or less tlie 
balance of all. Science is now seeking to decipher these 
phenomena; and to obtain both more exact results, and 
knowledge of the relative influence of the causes producing 
them. But longer time and wider averages are required to 
this end ; and meanwhile what becomes most needful is a 
patient and precise observation on all parts of the globe, and 
in all climes and seasons ; aided by such an amount of pro-- 
visional theory as may serv'e to the guidance of research, 
and to bind facts together until they can be submitted to 
the governance of general laws. 

These considerations may mitigate a criticism to which 
Captain Maury's work is liable here, and indeed more or less 
throughout. He theorises too largely and hazardously, and 

* In s<pcaking of the influences of liight npon organic life, eyen in the depths 
of the sea, we would advert for a moment to those singular fossil crustaceans, 
the Trilobitos. Found as far down as the Lower Silurian Eocks — the earliest 
known date of animal life, and far beyond all human measure of time — the 
eyes of these creatures are so well preserved in some specimens, as to show 
some four hundred spherical lenses composmg this organ ; indicating thereby not 
merely similar conditions of light, but also that the waters of the sea at this 
epoch were as transparent as in our own day. Conclusions of this kind, thus 
obtained and applied, are strikingly characteristic of modem science. 



THE ATLANTIC OCEAN. 


213 


does not clearly separate the known from the unknoion. 
His volume is replete with ingenious suggestions, but they 
are not methodised enough for the uses of the common 
reader, wlio will probably rise from the Chapters on winds 
and atmospheric currents, his liead confused by a whirl of 
facts and theories and* questions, as fleeting as the very air of 
which he has been reading. It must be admitted tliat this 
subject of the Winds of tlie ocean — whether permanent, 
periodical, or variable — is one of very difficult and intricate 
kind. The diffcirences of temperature between the tropical 
and arctic regions, and the influence of the earth’s diurnal 
rotation upon the currents of air thus produced, afford us a 
rational theory of the trade-winds. The periodical monsoons 
of the Tiulian Ocean, though depending in part on the same 
eaus(*s, are singularly modified by the proximity of grefit 
continents, islands, and mountain ranges; and though well 
known to practical navigators, their character is less certain 
and their interpretation more obscure. Still sligliter is our 
knowledge of the variable winds, in those narrower seas where 
the influences of the land become predominant over those of 
the water ; phenomena in which we in England have great 
practical concern, but to which it is at present difficult to 
give any systematic form. 

The Barometer, though less certain here than on the wide 
Oceans of the globe, is still the instrument on which we may 
best depend ; and the recent extension of its uses (aided by 
the electric telegraph ),%round the English coasts, will every 
year save hundreds of lives among the sailors and fishermen of 
our shores. It must however be kept in mind that our direct 
knowledge of the winds is derived from the lower strata of 
the atmosphere only. The aspects of clouds often show to 
the eye different or opposite currents at different heights : 
observations in balloons testify the same thing. Beyond this 
our conclusions, though inferential only, warrant us in be- 
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lieving the upper regions of the atmosphere to be traversed 
by currents of lesser density, but as’ determinate in space, 
time, and direction, as the winds which sweep periodically 
over the surface below. The general equilibrium is ever 
rnaintaiiK'd ; and this c.an only be effected by circuits and 
counter currents at different heights, according to the differ- 
ences of temperature of each. The inference here approaches 
<0 a demonstration of the fact, tliough not reaching it by 
actual observation. 

We cannot sp(^ak with the same assurance of a speculation, 
which however is sanctioned by eminent names, viz. that 
the more sudden and violent gales of wind, the tornadoes 
and whirlwinds of the seas, arc due to the upper currents of 
air bursting abruptly into those of lower level ; and by their 
diff(‘rent direction of movement, different tennperature, and 
possibly difference of electrical state, begetting the various 
phenomena of storm on the oc(\an beneath. No bettt^r theory 
has yet been proposed for these sudden hurricanes ; and in 
default of such, we must admit it as one of the many 
meteorological questions open to future research. 

We should abuse the patience of our readers, were we to 
dwell longer on tlie subject of atmospheric currents thus 
encircling the globe, and, under their various conditions, 
aiding or endangering the labours of man on the seas. The 
only remark we have to add respecting Captain Maury’s 
chapters on the atmosphere is, that he does not sufficiently 
allude to the influence of the variaWe weight of this great 
aerial ocean upon the ocean of waters below. Tiiose who 
have attended to the phenomena and theory of the Seiches 
in the small basin of the Lake of Geneva, or witnessed the 
frequent and abrupt oscillations of a forty-feet water baro- 
meter, will be able to appreciate this element of unequal 
atmospheric pressure, as applied to the great watery surface 
of the globe. Nor do we find any allusion by our author to 
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tlie singular fact recorded by Sir James Boss, of tlie perma- 
nently low barometric pressure in liigli soutliern latitudes ; 
or to the curious observations of Professor Airey and Mr. 
Eirt, on the periodical rise of the barometer in the course of 
every month to some point above 30°; suggesting the notion 
of great atmospheric, waves, rufHed by smaller waves in the 
intervals between. We must look to the future for a solution 
of these, and numerous other difficulties in meteorology, 
wliieh are ])eyoii(l the reach of any tables or averages yet 
obtaiiH'd, Many of these plienomena may be best studied 
under tlu^ equator, where there is little vacation in tlie sun’s 
meridian altitude ; where the zone of observation is sym- 
metrically related to each liemisphcre ; and where the diurnal 
fluctuation of pressure is so regular, that the time may 
ginierally be determined witliin 15 or 16 minutes by the 
barometer alone. 

Tlie ^ Depths of tlie Ocean,’ and the methods employed to 
determine them, form an interesting chapter in tlie volume 
before us. Until a very recent time these metliods were so 
far imperfect tliat, tliough numerous soundings were made 
into the more profound depths which sailors call Blue 
wate)\ it could seldom be affirmed ^ that fathom line had 
truly touched the ground ’ in these abysses of the sea. In 
the Southern Atlantic, more especially, results were given as 
obtained by British and American officers, which indicated 
depths varying from 26,000 to 50,000 feet, or from 5 to 9^ 
miles; and in several of these instances without any as- 
surance of the plummet having reached the bottom. Here, 
in fact, lay the uncertainty of the whole process. Under- 
currents might intervene, turning aside a slender thread and 
insufficient weight from the right line of descent; or, if 
allowing the weight to touch the ground, still acting upon 
the bight of the Une, so as to cause it to run out too far from 
the reel in the vessel above. 
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We owe a better system of soundings to the active in- 
genuity of our American brethren on the seas. It was first 
decided that the twine used for this purpose must be of 
stronger texture; so as to bear the weight of at least 60 
pounds freely suspended in the air. This sounding twine is 
divided by 100 fathom marks. Tlie weight employed is a 
simple cannon ball of 321bs. or 68lbs. weight, so appended, 
that on touching tlie ground it is detached from the twine ; 
leaving, however, to reascend with the latter an ingeniors 
little apparatus (the contrivance of Mr. Brooks of the United 
States Navy), wlitch gathers and brings up specimens from 
the bottom of tliese deep recesses. Experiments made witli 
lines thus constructed, have furnished a scale of tlie average 
time of descent for different depths ; exact enough to tell 
pretty nearly when the ball ceases to carry the line out, and 
when, therefore, the depth is truly determined. 

The result of these improved methods has hitherto been 
to indicate a lesser depth than was inferred from previous 
soundings. The greatest hitherto ascertained is in the 
North Atlantic, on the southern edge of the Banks of New- 
foundland; where the ball touched the ground and parted 
from its line, at about 25,000 feet, or nearly five miles below 
the surface. Yet if Laplace’s calculation of four miles as 
the mean ocean depth be correct, there must exist spaces 
with far deeper soundings than this. And such in truth we 
may expect to find, when navigators apply their present 
resources to fathom those other vast oceans, where the line 
has rarely been sunk for the purposes of science only ; and 
where the phenomena of coral isles and volcanoes, show 
conditions of deep subsidence as well as elevation from phy- 
sical actions occurring in the interior of the globe. The 
time may come, but yet is far distant, when we shall be able 
to map this great submarine territory with some approach to 
truth ; and in so doing obtain, perchance, a further insight 
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into those wonderful changes, paroxysmal or gradual, which 
the outer surface of the earth has undergone in the course of 
ages, from central actions hitherto reached by conjecture 
alone. Knowledge need never be despaired of from any 
source, however seemingly remote, where the connection of 
the physical sciences is becoming so intimate in all its parts. 
A single instance may be given as peculiarly belonging to 
this Ocean of which we are treating. In a remarkable 
memoir ])y Professor E. Forbes on the ^ Connection between 
tlK‘ existing Floras and Faunas of the British Isles, and tlie 
g(iologi(‘al changes wliicli have affected tins area,’ we find 
d(mot(nl, amongst otlier curious local relations of certain 
Brit i si 1 species to tliose of the nearest opposite continents, 
the singular case of identity of several species in the South- 
western Irisli Flora, with species found not nearer than the 
mountains forming the northern coast of Spain. On various 
grounds Professor For])es concludes — and he was not a rash 
speculator in science — that the British Isles acquired tliis 
connection of their Flora and Fauna with that of neigli- 
bouring lands, by immigration of species^ before the area they 
now occupy was severed from the greater continent. The 
specialty of the Irish case as to distance does not deter him 
from following out this conclusion. Boldly, but not without 
much show of reason, he draws a line of ancient continent 
across the Bay of Biscay and yet farther westwards into the 
actual Atlantic. Geology tells us of numerous changes and 
alterations of land and sea, similar in kind and still vaster in 
extent. Those clianges which we may suppose to have 
visited Britain, though far removed from man’s knowledge, 
are comparatively recent in the history of the earth — 
presumably of later date than what has been called the 
Meiocene epoch. It might seem as if a sort of specious 
reality were thus given to the ancient fable of the Atlantis : 
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blit no history of time will serve us here, and tliis legend 
must be left in its old obscurity. 

We cannot quit this topic of the depth of the Atlantic, 
without referring to one matter connected with it, far sur- 
passing in grandeur of idea any fable of tlie imagination — 
we mean the Atlantic Electric Telegj-aph, so recently ap- 
proaching its completion. The scheme, if not originating in 
a series of soundings across this ocean, was at least matured 
and directed by them. These soundings disclosed the ex- 
istence, between Newfoundland and tlie western coast of 
Ireland, of a sort ’of plateau forming the bed of the sea, at 
a depth in no place exceeding 2,070 fathoms. This point of 
greatest depression is very nearly ecpiidistant from Valentia 
and St. John’s, the assumed eastern and western termini of 
the telegraph. The actual distance between these points is 
1,900 statute miles; of which about 1,500 miles inter- 
mediate between the dips from each side, and named by 
(’aptain IMaury the ^ Telegraphic plateau,’ afford a soft and 
singularly equable level. It is seemingly a surfice of cal- 
careous rock, covered in great part with a layer of micro- 
scopic tropical shells, and well adapted in every way to 
receive the wonderful instrument of human intelligence 
committed to this submarine bed. It was surmised, and not 
without show of reason, that these very materials, forming 
the bottom of the plateau, might furnish a coating of natural 
concrete to the electric cable; adding to its stability of 
position, lessening the chances of injury from the elements 
around, and possibly also affording a more perfect means of 
transmission of the electric action itself. 

We cannot afford space, and it would be alien to our 
subject, to dilate on this extraordinary project; successful 
for a moment, then suddenly annulled, by causes which 
we apprehend will ever endanger submarine lines thus long 
and deep. We are not yet able to conjecture whether the 
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attempt will be renewed by any other line, or in any other 
form.* Bnt we may well venture to affirm that delay is a 
lesser evil in this case than hasty and premature execution. 
Besides those risks to the coating of the wires and to their 
perfect insulation, which may depend on the depth and 
other less known conditions of the Ocean bed, we are obliged 
to admit that there are still difficulties in tlie theory of 
electric currents, and of electric actions by induction, winch 
very especially apply to the case of long submarine lines for 
telegraphic use. 8omo of the several conditions whicli were 
sugg(‘st(‘d as likely to retard or otherwise* impair a current 
thus prolonged, have beim made the subject of careful cx- 
periiueiit by those most competent to tlie research.t Tliis 
eiKpiiry is still in progress, including especially all that relates 
to the thorough insulation of the wires. So subtle is the 
agent they are called upon to transmit, and so liable to 
escape from its artificial channel, that a breach hardly per- 
ceptible to the eye might be fatal to the integrity of a lino, 
otherwise perfect, across the Atlantic. We cannot better 
denote the beauty and ingenuity of the experiments applied 
to this object, than by stating that the electric current itself 
has been made to indicate, within certain limits, the point 
in the submarine wire where any fault or injury to insula- 
tion has occurred, even though this be hundreds of mih s 
from the land terminus of the line. Scarcely indeed is 

* Another telegraphic route to America has since been suggested (wo are 
now writing in 1862) by the Faroe Isles, Iceland, Greenland, and' Labrador; 
and partial surveys were made in 1860 to determine its feasibility. Such routo 
would avoid any sea line, equalling in length that from Valentia t<t Newfound- 
land ; but would incur various difficulties of execution and of maintenance in 
w'orking state, greatly diminishing, if not annulling, the advantage thus gain f‘d. 

f In connection with the experimental researches directed to the improve- 
ment of the submarine telegraphic cable, as well as to the best methods of ‘ rapid 
signalling,’ by this great instrument, we must especially mention the name of 
Professor Thomson, of Glasgow, than whom no one is better fitted by his 
various acquirements, to solve the difficulties of the problem. 
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there any distance to which this principle of detection may 
not be applied, supposing that the defect is limited to a 
single spot only. The discerning of a fault, however, and 
even of the place of its occurrence, is much easier than its 
repair; and here will be found, we apprehend, the great 
practical hindrance to spanning the Atlantic by a telegraphic 
cable. The large expense of the work demands a security 
for its permanence which it will be very difficult, if not im- 
possible, to obtain. The evidence derived from other and 
shorter submarine lines does not yet suffice to give this 
guarantee. 

As to the practical results to the welfare of the world, and 
more especially of England and America, from the contingent 
completion of this singular work, we are not altogether per- 
suaded by the current phraseology of the day. It is easy to 
affirm that whabiver gives fresh facilities to liuman com- 
munication, is productive of good, and difficult perhaps to 
disprove the assertion. But in so stating the matter, we must 
keep in mind that it is the speed of intelligence only which 
is here chiefly in question. Doubts may suggest themselves, 
whether the farthing-a-pound fluctuations in the price of 
cotton deserve a daily transmission across the Atlantic ; espe- 
cially as the same means may be used to tell the fact almost 
simultaneously to every Liverpool broker or Mancliester 
manufacturer. The demand for any particular article of 
traffic, whether raw or manufactured, is rarely so sudden or 
impetuous as not to be able to await transmission by the next 
steamer. A criminal fugitive may be arrested at the moment 
of landing, by his description outrunning him on the ocean, 
or relatives be brought sooner to a distant bed of sickness ; 
but the simple tidings of friendship or family affection will 
not trust themselves to be interpreted by the vibrations of a 
needle, and the translations of a hired pen. Even in the 
more serious matters of diplomacy, we may doubt whether 
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the old-fashioned pauses in intercourse were not as salutary 
as these instant communications; giving longer time for 
passions to subside, and for first impressions to ripen by re- 
flection ; and preserving to the diplomatist a responsibility, 
equally essential to his own honour and to the interests of 
the country he represents. In time of war {absit omen!\ 
the advantages obtained may be more numerous and certain. 
But even here we must balance them against the effects of 
lessened responsibility to those engaged in the duties of 
actual command; and of faulty information at a distance 
superseding the better judgement derived, from local know- 
ledge. We are aware however that there is a double aspect 
to all these points; and without pressing further any such 
ambiguous 2>resages, we shall be ready to join in the general 
gratulation on the success of an undertaking thus wonderful 
as an effort of human genius and power ; and destined, we 
trust, to link together still more closely in amity as well as 
intercourse, the two great nations already having kindred in 
origin, language, and common liberties. 

We have occupied so much space with the various topics, 
that our notice of the other parts of Captain Maury’s volume 
must be a very limited one. In a chapter on the > Salts of the 
Sea,’ he propounds his views, and perhaps with some ex- 
aggeration, as to their influence in creating ocean currents 
by the different specific gravity of strata of water differently 
charged with salt. To the curious question regarding the 
origin of this saline matter, (amounting to three and a half 
per cent, in the average of all seas,) he answers that it was 
tliiis when the Ocean was created ; that no washing down of 
salts by rivers can adequately explain the phenomenon, and 
that the ^ Christian man of science ’ may rest his belief, on 
the absence of any proof from Scripture that the sea waters 
were ever fresh. Even accepting the conclusion as probable, 
we must repeat our remonstrance against this mode of 



222 


PHYSICAL GEOGRAPHY OP THE SEA : 


stating it. The question in itself is one of much difficulty, 
and we can see no evidence that it is ever likely to go beyond 
presumption. The uniformity in the quantity, quality, and 
proportion of the saline constituents, and the fossil animal 
remains of ancient Salt seas^ now found many thousand feet 
above the ocean surface, would seem the strongest proofs of 
identity of state from the beginning. The presence in all 
sea-water, though in most minute proportion, of those sin- 
gular elements (or what are provisionally called such) Ic.dine 
and JSroinine, becomes a special part of this argument, and 
cannot be neglected. We do not venture to cite to the same 
effect the recent discovery of Silver, as another ingredient ; 
since further experiments are needed to attest its univer- 
sality * ; and perhaps we must yet postpone that still later 
discovery (1861) of Lithium in sea-water, by the new and 
marvellous method of the spectrum analysis. Ihit all these 
researches show in their results the complex and wonder fid 
nature of that ocean-fluid, which wraps round so large a part 
of the solid globe. 

In treating of the various ocean temperature, and its in- 
fluence in producing currents, we do not observe any notice 
of that singular and important discovery which we owe to Sir 
James Ross ; viz., the existence of a stratum of invaHable teiti’- 
perature (39^° Fahrenheit), pervading the ocean from north to 
south, and represented on each side the equator by a similar 

* Tho disoQvery of silver in soa-water by Malagiiti and Durochcr, is curiously 
confirmed by certain experiments of Mr. Field, showing the presence of silver, 
even to the amount of seven ounces to the ton, in the copper sheathing of ships 
after long-continued voyages. These observations are related in a paper read to 
the Royal Society some months ago. 

We may notice hero the curious experiments of Professor Chapman of Toronto, 
as to the comparative rate of evaporation from salt and fresh water. They 
show that tho greater the proportion of salt, the slower tho evaporation ; and 
tliat water containing the same percentage as that of tho sea, loses in 24 hours 
not quite half as much as fresh water. This fact gives some support to Mr. 
Chapman’s theory, that one great use of the salt in the Ocean is that of re- 
gulating and controlling the (evaporation ever going on over its vast surface. 
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and very curious curve, depending on the superficial heat or 
cold in different latitudes. At the equator the depth of this 
level of constant temperature is 7,200 feet ; — in latitude 56° 
it is at the surface; — in the Arctic regions it descends 
again to 4,500 feet ; the temperature in each case being in- 
variably the same (that is 39^°), below the level of these 
several depths. The value of such observations to every 
theory of bubmarine currents will readily bo perceived. 

To the domain of the North Atlantic belong those Arctic 
Seas, which, strcitching northwards on each side of the pro- 
j(icting continent of Greenland, lead on tli^ western side to 
the ice-bound recesses of Baffin and Hudson Bays — on the 
east('rn to Iceland and Spitzbergen, possibly even wrapping 
round the Pole itself; though we are yet ignorant (as in the 
case of the southern Pole also) whether this great axis of our 
globe terminates in land or water. These northern seas have 
been during the last forty years the scene of those bold and 
perilous enterprises of English navigators, which give us so 
much to admire; alloyed by one great calamity whicli we 
can never cease to deplore. The problem of the North-west 
passage solved, and its utter uselessness ascertained, the stern 
regions of the Northern Coast of America may wisely now be 
left to their primitive solitude. If other attempt be made 
hereafter in Arctic discovery, we would fain see it take a 
direction to the east of Spitzbergen ; — a route hitherto unat- 
teinpted by English navigators, and which would be aided by 
means wholly unknown in the earlier days of Arctic dis- 
covery. We confess our desire that the nearest approach of 
man to the pole of his planet should be due to English en- 
terprise and perseverance. 

In a chapter on ^ Ocean Routes ’ our author gives some 
graphic narratives of that racing on the high seas, which, if 
it be the pride and profit of modern navigation, is also often- 
times to be accounted its folly and peril. The struggle for 
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superiority, whether by sail or steam, is still almost exclu- 
sively between England and the posterity of England in 
America; the two great commercial communities of the 
world. Though the Indian and Pacific Oceans form part of 
the scene of contest, the Atlantic is the arena where science 
and skill, aided by abundant capital and incited by strenuous 
emidation, have acliievcd results which only a quarter of a 
century ago would have been deemed impossible. These 
results are too well known to need relation here; but we 
may notice briefly one or two facts, illustrating the wonderful 
clianges now in ^ progress in commercial navigation. We 
should scarcely err in stating the average duration of long 
ocean voyages — as those to or from China, Australia and 
India, performed by the best sailing ships — at barely half 
what it was at the period just named. Among the causes 
concerned in this great residt must first be noted, the im- 
proved construction and fitting of ships ; and especially with 
reference to what Mr. Eussell has called the wave principle 
of construction ; or, in other words, the form of least resist- 
ance of a solid moving through water. Connected with 
this, and in practice now applied to the same end, is the 
direct relation ascertained to exist between the length of the 
vessel, and the speed it is capable of attaining. But beyond 
these altered conditions of tlie vessel itself, comes in the en- 
larged and more exact knowledge of the seas it traverses ; of 
the winds and currents, the shoals and depths, and the 
various other physical phenomena of the ocean, which have 
been brought to the aid of practical navigation, and to which 
we have already so copiously referred. To the combination 
of these causes, and the record of the tracks and times of 
many hundred voyages, upon methods which Captain jMaury 
has done much to enforce, we owe those feats of seamanship, 
which have brought India and our Australian colonies within 
ten or twelve weeks of England, and made the circumnavi- 
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gation of the globe as frequent and familiar as was once the 
passage across the Atlantic. 

We have here been speaking of sailing vessels, but Steam 
navigation has its own peculiar history ; including not only 
these several improvements, but others also which depend 
on more perfect machinery and a higher class of engineers. 
Though steam has now spread its dominion over the globe, 
the Atlantic is still the sea wliere it puts forth its greatest 
powers. The several lines of Mail Steamers across this 
Ocean, and more especially those familiarly known as the 
Cuiiard and Collins lines, have reached a- degree of speed 
and regularity, which it would be hazardous to say may not 
hereafter be surpassed, but which will ever be a monument 
and mark of human prowess, in bringing the physical ele- 
ment vS under subjection to the uses of man. It is no serious 
disparagement to the second of these lines, to say that it has 
lost the superiority for a short time gained in speed over 
the Cimard line of English steamers. According to an 
American statement now before us, we find that, during the 
last year, the average of twenty-five passages from Liverpool 
to New York, by the American steamers, was 12 days 16J 
liours — by the English steamers, 11 days 22 hours: of 
passages from New York to Liverpool, by the American 
vessels, 12 days 8 hours, — by the English, 11 days 3 hours. 
Many circumstances concur to this result; chiefly perhaps 
the consummate discipline of the English vessels in every 
department of their service. But the rivalry we regard as 
an honourable one ; and it may yet be maintained, advanta- 
geously to the interest of both nations.’*^ 

It is however, as we have said, a rivalry not without risk. 
In seeking for the maximum of speed, safety is jeopardised 

* About two years after this article was written, the competition here alluded 
to ceased, from the abandonment of the Collins line of steamers. That of 
Cunard still maintains, unimpaired, its high position on the seas. 
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in all these great lines of mail steamers. Winter storms, ice- 
bergs, fogs, cyclone-hurricanes, and collisions with other 
vessels, are all encountered at high rates of velocity, and 
with many calamitous results. Experience and discipline 
have done much to protect against these dangers, but serious 
hazards still exist ; and especially those of collision, whicli 
are constantly augmenting in an ocean every year more 
crowded with ships, seeking to find the shortest passage across 
it. In these days, however, of bold design and prompt exe- 
cution, there are few ills which do not bring with them the 
suggestion of remedy. Captain Maury, and others in sequel 
to him, have urged the adoption of ^ steam lanes ’ across the 

Atlantic; — that is, well-defined lines of navigation of a 

<* 

certain width, and separate from others throughout ; so ap- 
propriated respectively to vessels going east or wcist, that tlio 
cliances of collision may be greatly lessened if not altogether 
removed. The width of the zone of ocean, now traversed 
by the mail steamers to North America, is about 250 miles. 
It is proposed to mark off lanes^ 20 or 25 miles in width, on 
the northern and southern borders of this zone, as the routes 
respectively to be followed and adhered to by all steam 
vessels crossing in one direction or the other. The scheme, 
or some one equivalent to it, we doubt not to be practicable ; 
and such is its obvious utility, that we as little doubt its being 
eventually carried into effect. The phrase of a Steam lane 
may somewhat startle those who are wont to associate with 
this word the cross roads of a midland rural district in Eng- 
land — the high hedges, deep ditches, and straggling cart 
ruts ; the bushes of blackberry, hazel-nut and ha^vthorn ; and 
the hundred sweet flowers and weeds which luxuriate on the 
hedge banks. We cannot quarrel, however, witli this novel 
use of the term, if the object be fulfilled to which it is ap- 
plied. If long lanes of ocean, ^ which have no turning,’ be 
really laid out for the safer navigation of the seas, a great 
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point in maritime economy has been achieved. The very 
simplicity and familiarity of the name so given is a tribute to 
that prowess of man, which has taught him thus to mark out 
and pursue a fixed path through the wide wilderness of 
waters. 

Thougli not having exhausted the subject of the Atlantic, 
either in its pliysical features or in its relations to human 
industry and power, we stop here. The points we have 
touched upon will show how copious and interesting a topic, 
under both these aspects, is tlie ‘ Pliysical Geography of the 
8ea ; ’ and liow worthy to be embodied witli the other great 
subjects of human knowledge, which at this time enlighten 
and animate the world. Every year enlarges its domain ; 
and we may fairly predict that the history of the Atlantic, 
written twenty years hence, will be a record of numerous 
physical facts, now either unknown or dimly and doubtfully 
understood. Whatever their particular nature, we may be 
certain tliat they will tend to illustrate that mutual connec- 
tion among different branches of knowledge, to which every 
day is adding further testimony. 
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C OPIOUS, even to excess, as is the literary labour of our 
age, and ever seeking new topics or new methods of 
vivifying old ones, there are yet subjects to be found, either 
not touched upon at all, or scantily and incidentally treated 
without due regard to their proper value. Void places of 
this kind still occur in the history of men and nations ; gaps 
which it will belong to future genius and research to fill up, 
by aid of the fresh materials ever accumulating around us. 
The laborious activity of German literature has gone farther 
than that of any other country, in finding such new fields 
and fertilising them by its industry. But others yet remain 
to be opened, even in the records of human events ; still more 
in the great domain of natural history and the physical 
sciences. Here especially the rapid growth of knowledge has 
created the need of fresh divisions in every part ; of altered 
nomenclature ; and particular treatises on topics, the in- 
creasing importance of which compels their separation from 
others with which they were before associated. 

In a recent article of this Review, we referred to the 
‘ Physical Geography of the Sea,’ as one of the many 
instances in which science has required and adopted this 

* The Mediterranean. A Memoir Physical, Historical, and Nautical. By 
Rear-Admiral William Henry Smytb, K.S.F., D.O.L., F.R.S., &c. London, 
1854. 

This Article was witten in great part during a voyage to Syria, Palestine, 
and Egypt in 1857. But I may speak of it as founded on more than twenty 
previous voyages throughout every part of the Mediterranean Sea. 
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more specific record of a particular class of natural pheno- 
mena ; and in discussing the subject we carried our limitation 
yet farther, by taking the Atlantic as the special exponent 
of those features which belong to the ocean domain of the 
globe. We have now before us a volume on the Mediter- 
ranean Sea; the first English work, as we believe, expressly 
devoted to this subject. Its coasts and islands have been 
sc'parately noted and described by travellers, geographers, 
and historians of all countries and ages. But no one had 
treated, singly and especially, of the Sea washing round and 
amidst these lands, and reflecting their wonderful history of 
thirty centuries on its waters. We possessed no work deline- 
ating its peculiar physical features ; — its outline, dimensions, 
depth, currents, winds, and other hydrographical and nautical 
conditions ; — the configuration of its coasts, its islands, volca- 
noes, and the rivers whicli pour themselves into its great basin. 

This, then, was one of the voids of which we have spoken ; 
and it continued such, until tlie progress of all scientific 
knowledge and the rapid spread of human intercourse by 
sea and land, made it needful that a physical history of the 
Mediterranean should be written; — an object well and ably 
fulfilled by Admiral Smyth in the work before us. Some 
time has now elapsed since its publication ; but intervening 
events have enhanced the interest of the subject ; and we 
willingly receive his volume as the first instalment of what 
is due to the general history of the Mediterranean Sea. 

In a mere technical sense, the Mediterranean may be 
described as a gulf or inland branch of the Atlantic ; but in 
itself this Sea has a more wonderful individuality than any 
other on the globe. This is true as to its physical features, 
sillily considered ; — still more eminently true as respects 
those relations to human history which render it an inter- 
preter of the records of past ages, and of the ancient 
empires which have flourished on its shores. On no equal 
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area of the earth’s surface have so many and such mighty 
events been crowded together as within tliis extraordinary 
basin. Every keel which now cleaves its waters traverses 
the scene of some maritime struggle or adventure of old 
times and earlier races of men ; or skirts shores hallowed 
to the sclmlar or historian by the memory of genius or 
grandeur which liavc passed away. Empires, kingdoms, and 
republics, born to sway the destinies of the world, have 
risen and declined upon its coasts. Scliools of philosophy 
and eloquence, to which we still recur for instruction and 
example ; — laws" and languages, which are embodied in the 
literature and social institutions of every later age, — had 
their earliest seats around this inland sea. It is difficult 
to touch upon the subject thus generally without becoming 
too rlietorical ; but we hope, in dwelling upon some of its 
details, to show how copious and full of interest it is, and 
Jiow well meriting the special attention of some writer who 
may make it, as a single picture, more complete and familiar 
to our knowledge. The events of history are best bound 
together by such local associations ; and none more so than 
those of which the Mediterranean has been the scene and 
centre during a long succession of ages. 

It may further be alleged as an argument for such a work, 
that the interests of England are deeply concerned in all 
that regards this Sea. Of late years certain foreign writers 
and orators, rather political than geographical in their style 
and spirit, have used the term of lake in describing it. The 
Mediterranean is certainly not our lake ; nor can it, nor ought 
it, ever to pass under the supremacy of any one Power. But 
we have large insular possessions within its circuit ; we hold 
the mighty rock-fortress, the Calpe of antiquity, which com- 
mands its entrance from the Ocean ; and we crowd its waters 
to their very extremity with our ships and commerce. That 
single line of Mediterranean navigation, which ministers to 
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the rapid intercourse with onr Indian Empire, through Egypt 
and the Red Sea, is in itself an interest of primary import- 
ance to us, and never more so than at the present moment. 
Tlie communication thus opened has already reached a speed 
and regularity of service which place it among the highest 
efforts of luiman prowess on the seas. If other and better 
routes be hereafter obtained through the' Persian Gulf), 
(which is still matter of doubt), equally must we depend on 
the Alediterranean for a line of passage to that part of the 
Asiatic coast giving easiest access to the valley of the Eu- 
plirates. Alore recently the mail route through this Sea has 
b('cn taken as the first stage to our Australian colonies ; — 
the shortest line, following the earth’s curvature, between 
England and the great Island-Continent, on the opposite side 
of the globe. It is a wonderful route to a wonderful coun- 
try ; each attesting that national energy and power which has 
brought a new people into birth, and made oceans and seas 
tributary to the communication with the parent land. The 
discovery of the Australian gold-fieldsdias doubtless quickened 
these results, but time would have evolved them even without 
this great auxiliary. 

All these things are now become familiar to us ; but we 
nevertheless specify them, because their very familiarity is 
apt to abate our wonder, and to dissever them from those 
memorials of older times and things, to which they stand in 
such singular relation and contrast. Nor must we forget, 
while speaking of English interests in the Mediterranean, 
those vast naval and military armaments so recently borne 
on its waters to the mighty struggle before Sebastopol ; — an 
effort of concentrated power, rising with the need, and 
greatest at the very moment when peace suspended its 
further action. Those armaments in their course passed 
along shores and through straits, every bay and promontory 
of which has its place in ancient poetry or histoiy; and 
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within sight of one especial spot on which the genius of a 
single man (for such we believe him to have been) has 
bestowed an imperishable fame. It might seem ungracious 
towards those officers who carried with them so much spirit 
and bravery to the battles and privations of the Crimea, to 
enquire too sceptically what proportion of their number were 
fully conscious of the objects their voyage brought into view ? 
— how many of them saw with the eyes of history the moun- 
tains of Lacediemon, Scio’s isle, the plain of Ilium, and the 
crests of Ida and the Asiatic Olympus ? or felt emotion in 
passing through those two straits, so famous in the history 
and poetry of every age ? 

We put the question designedly; but more in regret tjian 
reproach. For we are compelled to admit that no ade([uate 
provision has hitherto been made for the special instruction 
of those numerous Englishmen who are called by military, 
naval, or colonial duties to every part of the liab [table globe. 
The greatness of our empire, and the progress of knowledge 
and invention in all that regards the social condition of man, 
make at this time a necessity of what was heretofore only a 
matter of expediency. In proportion to our power is the 
magnitude of the duties we are called upon, as a nation, to 
fulfill ; ‘ and one of those duties is that of sending out to the 
defence and administration of our distant possessions, men 
well fitted by temper and education to discharge their 
functions with integrity and intelligence; — the latter, in 
most cases, the best guarantee for the former. It is our 
sincere belief, that no one is so well calculated to fulfill these 
conditions as the English gentleman, in the highest intel- 
lectual and moral sense of the word. But care is needful 
that the standard be not lowered, either in comparison with 
our former selves, or with the people of other countries, at a 
time when all things are in a state of transition ; and when 
much exists, in the rapid intercourse of the world, and the 
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various and desultory objects before men’s minds, tending to 
lessen tlie force of individual character, and to disperse the 
energies of thought and action too widely for their highest 
efficiency. True genius will rise above these and other 
hindrances; but we are bound to provide also for those 
minds of a lower gr^de, by whom, in effect, nine-tenths of 
tlie world’s business is carried on. We gli^dly perceive in all 
that is in progress around us, a growing attention to these 
objects, in whicli England has deeper interest and concern 
than any other State on tlie face of tlie globe. She has not 
only to sustain ^ her precedence of teaching nations how to 
live,’ but to maintain unimpaired her own great life — her 
liberti(is, laws, and language — and to enlarge and perpetuate 
their influence on ages yet to come. 

We have been led somewhat away from our subject by 
this (juestion as to the sufficiency of English education, in 
its ordinary form, for travel in lands of classical antiquity ; 
— a ({uestion wo are compelled reluctantly to answer in the 
negative. Notwithstanding the time given to G-reek and 
l^atin studies in the schools and colleges of England, our 
youth go forth — learned, it may be, in hexameters and 
iambics — but wanting generally in those higher classical 
associations which localise the history, poetry, eloquence, 
and philosophy of past ages, and illustrate the revolutions 
of men and nations by the more lasting memorials of nature. 
We must not be understood here as invoking any maudlin 
sentiment on these matters, such as too often finds its way 
into books and narratives of travel ; — the produce rather of 
after-concoction at home than of honest enthusiasm on the 
spot. But we wish for such previous knowledge to be 
brought to places illustrious in the world’s history as may 
enable the traveller, if not to investigate and discover, at 
le^^^st well to understand and enjoy. Much, we conceive, 
inight be done towards this end, by combining with common 
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classical instruction a more copious and vivid illustration of 
the lands which have given birth and subject to this part of 
learning; and by admitting even the physical sciences to 
contribute their share to such illustration. It may be urged 
that this would require a higher competence and more 
various knowledge in those to whom the act of teaching is 
committed. We §dmit the inference, but do not on this 
account withdraw or abate the demand to which it applies. 
If what we have pointed out be recognised as desire ble, 
the means and methods of attainment are sure in tliese days 
to be found.* 

The volume of Admiral Smyth on the Mediterranean has 
various merits, which we fully appreciate. As a wi’iter, lie 
is chargeable with some little eccentricities of style ; ])ut he 
brings to his subject great nautical and scientific knowledge, 
much earnestness of purpose, and the results of an active 
piirsonal survey of many coasts of this Sea; and of some, 
especially on the African side, before imperfectly known. 
His work is dedicated to the veteran Admiral Beaufort; 
whose long labours as Hydrographer to the Admiralty have 
well and worthily sustained the reputation he acquired from 
his admirable researches on the coasts of Asia JMinor. 
Admiral Smyth’s own labours are honourably attested by a 
catalogue of more than one hundred charts presented to the 
Admiralty; and by numerous facts in relation to currents, 
tides, soundings, winds, and other aqueous and atmospheric 

* The institution of the Geographical Society of London, and the zeal with 
wliich its objects arc pursued, is well calculated to forward the object of teach- 
ing travellers where and how to travel, and what objects still remain to be ful- 
filled. We gladly see attached to it the names of some members of the ‘ Yacht 
Club ; ’ — itself a national institution, peculiar to England, and admirably 
fitted to sustain that national vigour and enterprise on the seas, upon which 
our greatness as a State so essentially depends. We honour this spirit of en- 
terprise in the recent exploit of Lord Dufferin, who, in his little yacht of 80 tons 
boldly entered the Arctic seas; visiting Iceland, Jan Mayen’s Isle, and even 
the icy coasts of Spitzbergen, as far north as lat. 78° 44'. 
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plienomena, which make up the physical history of this great 
sea. We have no right to complain that the volume before 
us is devoted chiefly to professional objects, since these are 
numerous and of eminent value. But the subject admits of 
a wider delineation and more ample details, physical, his- 
torical, and picturesi^[ue. A work comprising these, and 
at the same time preserving entire the unity of the picture, is 
still wanting to our literature. 

Tlie very familiarity of the Mediterranean in our own 
days has begotten a certain indifference to its peculiarities 
and grandeur. Looking to physical features only, it is by far 
the most wonderful ocean-inlet or midland sea in the world ; 
l)cnetrating farther into the heart of the continent than any 
other, and more strangely broken and diversified in its out- 
line by gulfs, straits, islands, and inner seas. Mere verbal 
description does little towards illustration in a case of this 
kind. A map or globe must be before the eye, and the 
Mediterranean looked at simply and singly in its boundaries 
and dimensions; putting aside all local associations which 
disturb such general view.* It will be seen at once liow 
singidar and curious is the configuration of this vast basin ; 
how deeply its gulfs run into the lands which surround it ; 
and how closely they approacli at its eastern end those other 
deep inlets of the Eed Sea and Persian Gulf, which have 
their connection witli the Oceans of another hemisphere. 
The eye, cast over other parts of the globe, will see nothing 


* This direction will not soom superfluous to those who have watched the 
curious mechanical results of hahit, even in the simple matter of relative posi- 
tion of objects before the eye. Any one may satisfy himself of it in this 
instance by merely inverting a map, or turning a globe into some unwonted 
position, when he will seemingly have before him a totally new conflguration of 
land and sea, which it requires some time and effort to bring back to the reality 
of his former recollections. The experiment is worth making as a special illus- 
tration of a large class of mental phenomena, which cannot be, too carefully 
studied as a, part of psychology. 
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equal or comparable to it in these physical peculiarities. 
Dante, whose descriptions of nature are often as exact as 
they are always sublime, speaks of it as — 

La maggior valle in che 1’ acqua si spanda, 

Fuor di quel mar che la terra inghirlanda.* 

Those, moreover, even least tutored in modern geology and 
the great phenomena with which it deals, will see that mighty 
movements and changes must have occurred here during 
ages far anterior to liuman record or human existence on 
earth. We shall hereafter refer to some present proofs of 
tliese remote events (whether slow or paroxysmal in kind) in 
the volcanoes and earthquakes which still so singularly affect 
the basin of. the Mediterranean. Meanwhile, a superficial 
view will show us this sea exchanging its waters with tlioso 
of the Atlantic at one extremity ; at the other, nearly 2,000 
miles distant, dissevered but by a low and narrow isthmus 
from tliose which belong to the Indian Ocean. Throughout 
the whole of this distance it divides Europe from Africa, phy- 
sically and socially the two most dissimilar portions of the 
globe; — the ^ discordanti liti, as Dante calls them, in tlie 
very passage from which we have just quoted. The con- 
tinent of Asia closes its eastern extremity ; and the Asiatic 
line of coast, including that of the Black Sea, which may be 
regarded as its inner basin, stretches nearly 2,500 miles in 
length. The total circumference of the Mediterranean, fol- 
lowing the line of its great gulfs, is estimated at upwards of 
13,000 miles. Its area, including the Black Sea and the two 
Seas of Azof and Marmora, is stated by Admiral Smyth to 
be 1,149,287 square statute miles.f These are magnificent 

* Paradise, canto ix. 82. 

t In some other works a much lower statement is given of the superficial 
extent of the Mediterranean ; but this may probably depend on the omission of 
tho Black Sea and its subordinate basins, and on the use of the geographical 
instead of the square statute mile : — possibly, also, on a deduction made for the 
surface occupied by islands. 
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dimensions; and rendered more striking by its profound 
depth, of which we shall presently speak, and by the lofty 
mountain-chains which form its coasts, or rise as islands 
from amidst its waters. 

The name of Mediterranean does not belong to the ancient 
history of this sea, and is not found in the earlier geographers 
eitlier of Greece or Rome. To the people of Palestine it was 
emphiiticalljuf The Sea,’ or the ^ Great Sea.’ To the Greeks 
and Romans it was the Sea within the columns, the Mare 
Internum ; Nostrum Mare ; or still more fre(iuently described 
in history and poetry under tlie various Igcal names derived 
from adjoining people or coasts. The word Mediterranean 
is not found, wo believe, before the third or fourth century, 
appropriate tliough it be in the sense of a general description. 
Otlier names of common currency may still be heard among 
the motley traders in this sea; but they are not recognised in 
our maps, and it is not needful to enumerate them. Those, 
on the otlier hand, connected witli its great natural divisions, 
as tlie Adriatic, the Arcliipelago, &c., are necessary in them- 
selves, and sanctioned by long and familiar historical use. 

These divisions are of considerable interest in the physical 
liistory of the Mediterranean. As many as seven have ])een 
suggested and defined ; but we may content ourselves with 
denoting one, wliich is instantly obvious to the sight as 
breaking the Sea into two great, though unequal, basins; 
and not less strikingly marked by certain natural features, 
which coincide with and illustrate the simple geographical 
fact. This is the partition made by the long peninsula of 
Italy, the island of Sicily, and the projection of the African 
continent at Cape Bon; — leaving a passage barely eighty miles 
in width between the western and eastern basins of the 
jMediterranean. The fact thus obvious to the eye is physi- 
cally expressed by the lofty ridge of the Apennines stretching 
along Italy to its very extremity, and re-appearing in the 
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Neptunian Mountains of Sicily ; and beyond this by a bar or 
line of shallow sea, occupying the strait between Sicily and 
Africa, and separating the profound depths which lie on each 
side of this submarine ridge. Though a part of the line be 
thus submerged here, as well as in the narrower breach 
forming the Strait of Messina, the physical fact is even 
rendered more st riking by this submergence ; and brought 
more closely into relation with those geolo||^cal changes 
which have moulded the surface into its present shape and 
aspects. And that great subterranean forces have actually 
been at work in this barrier line, we have evidence equally 
curious and instructive, in the volcanic phenomena, present 
as well as extinct, which are notable throughout its whole 
extent; — not uninterruptedly indeed, but so connected in 
proximity and direction as to give them an evident relation 
to a common physical cause. At the northern end of the 
lino we find the volcanic rocks of the Euganean Hills ; amidst 
which, in tlie village of Anjua, stands the secluded tomb of 
Petrarch. Coming southwards, a long tract of extinct vol- 
canic formations stretches through the Eoman States. Yet 
again, farther south, lies the region of Vesuvius and the Campi 
Elegrei ; wonderful in its present phenomena, and not less 
so in those which belong to ages anteceding any known 
history. Following the line farther, we come to Stromboli 
and the Lipari Isles, still emitting flames and volcanic 



